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NEw NAMES 


Anthias boulengeri 200-201, 203, 206-207 
Anthias conspicuus 200-209 

Bertella idiomorpha 193-199 

Boiga ocellata 580-586 

Elaphe buisi 574-579 

Eleutherodactylus elassodiscus 222-225 
Gambusia amistadensis 210-221 
Gasterosteus apodus 722-725 

Lampetra minima 568-573 


Liparis inquilinus 787-793 

Melamphaes ebelingi 794-799 
Parapvristipomoides (new subgenus) 557 
Pomacentrus exilis 565-568 
Pristipomoides squamimaxillaris 557-559 
Rhineuridae (new family) 705, 716-717 
Rivulus stellifer 783-786 

Spathorhynchus fossorium 704-720 
Triathalassothia gloverensis 560-564 


NEW AND ESTABLISHED NAMES 


A bastor 
erythrogrammus 574 
Ablepharus 
boutonii africanus 345-346 
Aboma 
lucretiae 817 
Abramis 
brama 45 
Abudefduf 565 
zonatus 148 
Acanthopagrus 
berda 353 
Acanthurus 
chirurgus 609-610 
coeruleus 609-610 
triostegus sandvicensis 145 
Acestrorhynchus 766-767 
Achirus 
lineatus 25 
Acipenser 360-361, 378-379 
Acris 
crepitans 329 
Acrocheilus 
alutaceus 396-400 
alutaceus X Richardsonius balteatus 395-400 
Acropoma 149 
Adioryx 
diadema 145 
Agamodon 712 
Albula 768 
Alepisaurus 41, 43 
ferox 41-44 
Alligator 
mississippiensis 635 
sinensis 630 
Alosa 769 
fallax 769 
Ambassis 353 
safga 353 
Ambloplites 
rupestris 428-430 
rupestris X Chaenobryttus gulosus 428-430 
rupestris X Enneacanthus obesus 428-430 
rupestris X Lepomis gulosus 428-430 
rupestris X Lepomis macrochirus 428-430 
rupestris X Micropterus salmoides 428-430 
rupestris X Pomoxis nigromaculatus 428-430 
Amblyopsis 378 
rosae 110 
spelaea 110 
Amblyrhynchus 702 


Ambystoma 676, 681 
maculatum 189 
mexicanum 680 

Ameiurus 
nebulosus 110 

Amia 
calva 653-657 

Amphibolurus 111 
barbatus 110, 338-339 
pictus 338-339 

Amphichthys 560, 562-564 
cryptocentrus 560, 562-563 
hildebrandi 562-563 

Amphiprion 565 
clarkii 203 
polymnus 203 
spp. 148 

Amphisbaena 719 

Amphiuma 805 
tridactylum 459 

Anchoa 
starksi 152 

Ancylopsetta 
quadrocellata 154-155 

Anguilla 
rostrata 364 

Anolis 177, 270, 550, 552, 702 
aeneus 264-271 
carolinensis 267, 465-471, 623-624, 663, 667 
grahami 471 
lineotopis 267, 270 
nebulosus 270 
sagrei 267, 470-471 

Anoplogaster 
cornuta 602-603 

Anoplopoma 
fimbria 815 

Anthias 
albofasciatus 201, 203 
altus 201, 203 
aplodactylus 203 
bifasciatus 203 
bilineatus 203 
bimaculatus 201, 203 
boulengeri 200-201, 203, 206-207 
cheirospilos 203 
chrysostictus 203 
cichlops 201, 203 
clarkii 203 
conspicuus 200-209 
cooperi 202-203 
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evansi 200, 203, 207 
formosus 203, 206 
gibbosus 203 
grunniens 203 
heraldi 200, 203 
huchtii 201, 203 
hypselosoma 201, 203 
japonicus 203 
johnii 203 
lepidolepis 203 
maculatus 203 
manadensis 201, 203 
megalepis 203 
mooreanus 202-203 
mortoni 203 
ornatus 203 
pleurotaenia 202-203 
rhodopeplus 203 
squamipinnis 201, 203, 205 
taeniatus 201, 203 
townsendi 201, 203 
vosmeri 203 
Anthiinae (new genus and species) 145 
Apeltes 379, 721, 725-734 
quadracus 722, 727, 730 
Aphanius 75 
A phredoderus 
sayanus 377-379 
Apogon 
maculiferus 145 
new sp. 145 
quadrisquamatus 89 
snyderi 145 
Apsilus 
dentatus 149 
Arapaima 
gigas 595 
Archaeophelsuma 632 
Archoplites 
interruptus 478 
Argyrops 
spinifer 353 
Arizona 
elegans 574 
Ascaphus 
truei 173-175, 759 
Asterotheca 815-817 
alascana 816 
infraspinata 816 
pentacantha 816-817 
Astyanax 
fasciatus 220, 232, 685 
mexicanus 348 
Atelopus 
varius 190 
Atropus 353 
atropus 353 
Austrofundulus 783, 786 
dolichopterus 783, 786 
transilis 783 


Bagre 378 

Basiliscus 702 

Bathyagonus 816 
alascanus 817 
infraspinatus 817 
nigripinnis 815-817 
pentacanthus 815-817 

Bathyleptus 767 


Bathymyzon 
bairdii 136 
Batrachoides 
diemensis 562 
gilberti 560, 564 
Batrachomoeus 562 
grunniens 560 
Batrachus 
argentinus 563-564 
cryptocentrus 562 
grunniens 562 
rubigenes 562 
Batrichthys 560, 562-563 
ophiocephalus 560, 563 
Bellator 
brachychir 318 
egretta 318, 320 
militaris 318-319 
ribeiroi 318-319 
spp. 315-316, 318, 320-321 
Belone 594 
Belonesox 
belizanus 234 
Bertella 
idiomorpha 193-199 
Betta 
splendens 83 
Bipes 705, 712, 715 
Boiga 
cyanea 585-586 
cynodon 580-581, 586 
dendrophilus(a) 574, 585-586 
multimaculata 585-586 
ocellata 580-586 
ochracea 585-586 
quincunciata 585-586 
trigonata 585-586 
trigonatum melanocephala 801-802 
Bothus 
spp. 156 
Boulengerella 770 
Brachydanio 
rerio 673-681, 823-824 
Brachylophus 702 
Brevoortia 769 
Brosmophyciops 32 
Brosmophycis 
marginata 39 
Brycon 763, 768-769, 773 
Bufo 626 
americanus 343-344, 627 
arenarium 455 
boreas 342-344, 494, 496 
boreas halophilus 342-344 
bufo 495-496, 647, 650 
cognatus 103-107, 109-111, 322-329, 453-454, 458 
compactilis 322, 329 
debilis 442 
fowleri 440, 442-444 
marinus 343-344 
punctatus 458 
speciosus 322-329 
terrestris X Bufo woodhousii fowleri 61 
terrestris americanus X Bufo woodhousii wood- 
housii 61 
valliceps 189, 490-496, 627 
woodhousei fowleri 340-341, 490, 494-496 
Bullisichthys 
caribbaeus 149-151 


Cadec 
Caesic 
tho 
Caimi 
crow 
lati 
scle 
Callis 
Callow 
mac 
mac 
mac 
Camp 
ano 
ano 
Canth 
rivi 
Caran 
arn 
chr’ 
cilic 
cirr 
citu 
fera 
mal 
obl 
rup 
schl 
uit 
Caran 
arm 
cilic 
plu 
schl 
Caras. 
aur 
Carch 
albi 
falc 
gale 
lim 
lon; 
men 
Carch 
care 
Carep 
mel 
Carpl 
veri 
Catae 
me) 
Catos. 
occ 
Centr 
arg 
Centr 
cry; 
geo 
Chaer 
gul 
Chaet 
mil. 
tria 
trif 
uni 
Chan 
Chara 
Chela 
Chelo 
mye 
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Cadea 712 


Caesioperca 
thompsoni 145 
Caiman 


crocodilus apaporiensis 630 


latirostris 630 

sclerops 804 
Callisaurus 660, 701-702 
Callochromis 

macrops 553 

macrops macrops 553 


macrops melanostigma 553 


Campostoma 58 
anomalum 48, 54 


anomalum X Notropis cornutus 54 


Canthigaster 
rivulatus 145 
Carangoides 352-353 
armatus 352-354 
chrysophrys 353 
ciliarius 354 
cirrhosus 354 
citula 354 
ferdau 353 
malabaricus 353 
oblongus 353 
rupelli 354 
schlegeli 354 
uli 353 
Caranx 352-353 
armatus 352-354 
ciliarius 354 
plumbeus 354 
schlegeli 354 
Carassius 378 
auratus 46, 48, 110, 480 
Carcharhinus 
albimarginatus 77 
falciformis 77 
galapagensis 76-77 
limbatus 77 
longimanus 77 
menisorrah 76-83 
Carcharodon 
carcharias 76 
Careproctus 
melanurus 815 
Carphophis 
vermis 472-476 
Cataetyx 39 
memorabilis 39 
Catostomus 
occidentalis 478, 480-489 
Centropyge 
argi 89 
Centrotelma 
cryptomelan 515, 526-527 
geographica 527 
Chaenobryttus 
gulosus 428-430 
Chaetodon 
miliaris 145 
triangulum 146-148 
trifasciatus 146-148 
unimaculatus 148 
Chanos 763 
Characidium 766, 773-774 
Chela 769 
Chelonia 
mydas 305-311, 313-314 
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Chelydra 
serpentina 189, 505 
Chirostoma 533-554 
aculeatum 534, 546, 548, 551 
arge 533-534, 545, 547-552 
attenuatum 547-548 
attenuatum attenuatum 549, 551 
attenuatum zirahuen 549-550 
bartoni 545, 548-549 
chapalae 546-547, 549, 551 
charari 545, 548-549 
compressum 547, 550 
consocium consocium 534, 546-547, 549, 551 
consocium reseratum 534, 546, 548-551 
estor 547-548 
estor copandara 546, 549-550 
estor estor 546, 549, 551 
grandocule 547, 549-551 
humboldtianum 533, 544, 546-547, 549-551 
jordani 533-534, 544-552 
labarcae 534, 546, 548-549, 551 
lucius 547, 551 
melanoccus 545, 547-549 
patzcuaro 546, 549-550 
promelas 547, 549, 551 
riojai 545, 547, 549 
sphyraena 547, 549, 551 
Chologaster 
agassizi 110 
Chorinemus 353 
Chromis 565 
leucurus 145 
Chrosomus 
eos 54 
eos X Notropis cornutus 54 
erythrogaster 54-59 
erythrogaster X Notropis cornutus 54-59 
oreas 54 
oreas X Notropis cornutus 54 
Chrysemys 
picta 504, 513 
Cichlasoma 
cyanoguttatum 220, 232 
Citharichthys 
stigmaeus 155 
Citula 
amphacantha 354 
armata 352, 354 
ciliaria 354 
plumbeus 353 
Clemmys 360 
marmorata 21 
Clinocottus 378-379 
Clinostomus 51 
elongatus 45, 48, 50-51, 54 
elongatus X Notropis cornutus 54 
funduloides 54 
funduloides X Notropis cornutus 54 
Clupanodon 
motius 736 
Clupea 
finta 769 
melastoma 736-737 
Cnemidophorus 111 
tigris 110, 446-451, 660 
velox 285 
Coleonyx 
reticulatus 184 
variegatus 615-617 
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Colostethus 
talamancae 278 
Coluber 
constrictor 476, 505-506, 508-509, 512-514, 574 
Conolophus 702 
Cophomantis 
punctillata 515, 526-528 
Cophosaurus 660 
Coregonus 
albula 186 
clupeoides 186 
hiemalis 186 
maraena 186 
sardinella 186 
schinzi helveticus 186 
Cory phaenoides 
acrolepis 815 
Corythophanes 702 
Cottus 
asper 480 
gulosus 480, 487 
Cotylis 
nigripinnis nigripinnis 788 
Couesius 51 
plumbeus 48, 50, 369-370, 372 
Crenichthys 378-379 
Crocodilurus 740 
Crocodylus 
cataphractus 630 
johnsoni 630 
moreletii 630 
siamensis 630 
Crotalus 
atrox 26-31 
cerastes 26, 31 
viridis 30, 285 
cf. viridis 574 
viridis lutosus 26 
Crotaphytus 701-702 
collaris 658, 660 
wislizenii 658-661 
Cryptobranchus 
alleganiensis 331-337, 805-807 
alleganiensis alleganiensis 331-337 
alleganiensis bishopi 331-337, 805-807 
Crythiosaurus 
mongoliensis 715 
Ctenolucius 770 
Ctenosaura 702 
pectinata 267, 270, 431-434 
Cubiceps 169 
Culaea 589, 721, 724-734 
inconstans 727, 730, 732 
Curimata 766, 770 
Cycleptus 
elongatus 220 
Cyclogaster 
liparis 789 
Cyclothone 
acclinidens 600-601 
signata 601 
Cyclura 702 
Cymatogaster 38 
Cynolebias 783 
spp. 786 
Cynopoecilus 783 
Cyprinodon 378-379 
atrorus 682, 688 
atrorus X Cyprinodon elegans 688 
bifasciatus 682 


diabolis 137, 610-613 
elegans 682-691 
elegans X Cyprinodon macularius 688 
elegans X Cyprinodon nevadensis 688 
elegans X Cyprinodon radiosus 688 
elegans X Cyprinodon variegatus 682-691 
macularius 70-72, 75, 688 
macularius X Cyprinodon variegatus 688 
milleri 366-369 
nevadensis 137, 688 
nevadensis X Cyprinodon variegatus 688 
nevadensis mionectes 137-138, 140 
nevadensis pectoralis 137-140 
radiosus 688 
rubrofluviatilis 68-75 
rubrofluviatilis X Cyprinodon variegatus 688 
salinus X Cyprinodon variegatus 688 
spp. 75 
variegatus 682-691 

Cyprinus 378, 764, 772 
carpio 45, 48, 348, 480-481, 685, 824 


Dactylagnus 116 

mundus 115-119 
Dactylanthias 

aplodactylus 203 
Dactyloscopus 116 

new sp. 115 

sp. 118 
Daector 

dowi 356-357 

quadrizonatus 355-357 

reticulatus 355-357 

schmitti 355-357 
Dallia 587 

pectoralis 587 
Dascyllus 565 

aruanus 146, 148 
Dasyatis 

brevicaudatus 595 
Decapturus 353 
Dendrobates 

pumilio 277-283 
Desmognathus 

fuscus 807 

monticola 807 

quadramaculatus 807 

spp. 646 
Diadophis 

punctatus 476 
Diaphus 

taaningi 362-363 
Dinematichthys 32, 39 

ilucoeteoides 32-40 
Diodon 

holacanthus 609 

hystrix 145 
Diogenichthys 39 
Dionda 

episcopa 685 

nubila 48 
Diplodus 353 
Diplomystes 762-763, 772, 775 
Dipsas 

cynodon 580 
Dipsosaurus 702 

dorsalis 100, 441, 504 
Dolopichthys 193 

pullatus 194-195, 198 


Dormi 
latif 
Dracae 
Dryma 
corai 
Drymo 
mar; 
Dryop 
nasu 


Echis 
cari 
Egerni 
Elacati 
Elaphe 
buis 
dion 
gult 
hans 
long 
nebi 
obso 
57 
plio 
qua 
qua 
scale 
situl 
subc 
taen 
trias 
Elaps 
affin 
agla 
alie 
apia 
cora 
dias 
epis 
fulv 
fulv 
gua 
Elect 
Eleoty 
gob 
pict 
piso 
Eleut! 
bin 
bip 
crui 
disc 
elas 
grat 
gue 
nasi 
nig 
oct 
par 
uni 
Elops 
Emyd 
ma 
Emys 
orb 
Engre 
Engy 
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Dormitator ciliaris 357-358 
latifrons 461-464 senta 357-358 
Dracaena 740 Enneacanthus 
Drymarchon obesus 428-430 
corais 574 Entonanthias 208 
Drymobius pascalus 207-208 
margaritiferus 574 Enyaliosaurus 702 
Dryophis Enyaloides 702 
nasutus 574 Eopelobates 190 


Epinephelus 150 
(Cephalopholis) fulvus 149 


Echis striatus 609 
carinatus 801-802 Eptatretus 
Egernia deani 815 
cunninghami 338-339 Erotelis 
688 Elacatinus 609 armiger 141 
Elaphe 574-575, 577, 634 Eslopsarum 
buisi 574-579 arge 550 
dione 574 jordani 550 
guttata 574-575, 577-579 Esox 378-379 
kansensis 574-575, 578-580 129-152 
longissima 574 Etelis 559 ae 
nebraskensis 575, 578-580 Etheostoma 377-379 
obsoleta 505-506, 508-510, 512-514, 574-575, (Etheostoma) blennioides 163 
577-579 blennioides blennioides 162-164 
pliocenica 575, 578-580 blennioides pholidotum 163-164 
quadrivittata quadrivittata 505 (Oligocephalus) caeruleum 163 
quaduorlineata 574 caeruleum caeruleum 163-165 
scalaris 574 (Nothonotus) camurum 163-165 
situla 574 (Catonotus) flabellare 163 
subocularis 574-575, 577-579 flabellare flabellare 163-165 
taeniurus 574 (Boleosoma) nigrum 163 
triaspis 574-575, 577-579 nigrum nigrum 163-164 
vulpina 505-514, 574-575, 577-579 Eucyclogobius 
Elaps newberryi 478 
affinis 1-2 Eumeces 178, 703 
aglaeope 2 egregius 345-347, 758 
alienus 2 egregius similis 346-347 
apiatus 1-2 fasciatus 178-180 
corallinus var, crebripunciatus 1-2 inexpectatus 178, 180 
diastema 1-2 skiltonianus 285 
epistema 2 Eumoea 
fulvius 1 atrocostatum 345 
fulvius var. sapperi 2 Eupomacentrus 
guatemalensis 2 fuscus 
Electrophorus 763-764, 766, 770-771, 773 partitus 590-593 
Eleotris pictus 590-593 
gobioides 169-170 Eurycea 
picta 141 bislineata 807 
pisonis 141 bislineata wilderae 807 
Eleutherodactylus longicauda 340-341 
binotatus 222, 224 longicauda melanopleura 341 
biporcatus 222 lucifuga 340-341 
cruralis 224 Exoglossum 58 


discoidalis 224 
elassodiscus 222-225 


granulosus 224 Farancia 

guentheri 224 abacura 574 

nasutus 224 Ficimia 

nigrovitlatus 222, 224-225 olivacea 574 

octavioi 224 Floridichthys 75 

parvus 222 Fundulus 35, 378-379 

unistrigatus 222 chrysotus 90-92, 808-809 
Elops 768-769, 771, 773 confluentus 808-809 
Emydura 4 grandis 90-92 

macquarrii 338-339 heteroclitus 369-370, 373 
Emys majalis 808 

orbicularis 504, 513 notatus 782 
Engraulis 39 olivaceus 162, 782 


Engyophrys zebrinus 71, 74 
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Galaxias 
bongbong 363-365 
Galeichthys 
felis 153 
Gambusia 
affinis 19, 140, 217-220, 231, 250-252, 254-257, 
259-262, 417, 419-423, 478, 480-484, 486, 685 
affinis affinis 138, 140 
alvarezi 210-213, 215-216, 218-220 
amistadensis 210-221, 252, 257-258, 260-261 
atrora 253, 258-259 
aurata 231, 252-253, 258-261 
caymanensis 253, 258 
gaigei 210-213, 215-220, 251-253, 258-262 
geiseri 212, 219-220, 251-253, 255, 257-262, 685 
georgei 219, 250-252, 257-262 
heterochir 218, 220, 250-252, 254, 256, 258-262 
hurtadoi 210-213, 215-216, 218-219, 252-253, 
257-260 
krumholzi 218, 252-2547 258-260 
longispinis 220 
marshi 251, 253, 258-260 
nicaraguensis 253, 258 
nobilis 210-212, 215, 217-220, 251, 258, 260, 685 
panuco 231, 253, 258-259 
regani 231, 251, 253, 258-261 
senilis 210, 212, 215, 217-218, 220, 253, 259 
vittata 231, 253, 259 
Gammaraia 249 
Gasterosteus 
aculeatus 417, 419-423, 427, 480, 487, 588-590, 
725-726, 728-731, 733-734 
aculeatus aculeatus 722-723, 728, 731 
aculeatus microcephalus 722-723, 731 
aculeatus williamsoni 589, 722-723, 726, 728- 
729, 731-732 
apodus 722-725, 734 
doryssus 589-590, 722-723, 725 
wheatlandi 722, 725-726, 728-729, 731-733 
williamsoni 723 
williamsoni leptosomus 723-724 
Gaterin 353 
Gehyra 
variegata 617 
Gephyrochromis 188 
Gerres 
oyena 353 
Gerrhonotus 703 
coeruleus 699-700 
kingi 699 
leiocephalus 699 
multicarinatus 699 
sp. 698-700 
Gila 
bicolor 569 
crassicauda 478 
orcutti 55, 58, 417-427 
orcutti X Hesperoleucus symmetricus 55, 58, 
417-427 
Gillellus 116 
Gilmoreia 
attenuatus 714 
Ginglymostoma 
cirratum 77, 606-608 
Gladiunculus 733 
Glyptocephalus 
zachirus 815 
Gnathanodon 353 
speciosus 353 
Gnathonemus 


niger 595 
petersi(i) 134-135, 595 
tamandua 595 
Gobiesox 378-379 
Gobiomorphus 
gobioides 169-170 
huttoni 169-170 
Gobiosoma 
evelynae 609 
genie 609 
illecebrosum 609-610 
(Elacatinus) illecebrosum 609 
oceanops 609 
prochilos 609 
(Elacatinus) prochilos 610 
Gobius 
lucretiae 817-819 
Goodea 549 
Gorgasia 
sillneri 89 
Gymnarchus 
niloticus 595 
Gymnothorax 
sp. 145 
Gymnotus 763-764, 766, 770-771, 773 
sp. 134 


Haemiulon 

sciurus 206 
Halophryne 560, 562-563 

diemensis 560 
Haplochromis 187-188, 552-554 
Hemidactylus 

brookii 339-340 

garnotii 339-340 
Hemiergis 346 
Hepsetus 767, 773 
Hesperoleucus 

symmetricus 55, 58, 417, 478, 480-489 

symmetricus subditus 417-427 
Hesperotestudo 360 
Heterandria 

bimaculata 234 
Heterodon 

plionasicus 574 
Heterodontus 

bonae-spei 165-167 

francisci 166 

galeatus 166 

japonicus 165-166 

philippi 165 

portusjacksoni 165 

quoyi 166 

ramalheira 165-166 

zebra 166 
Heteropneustes 

fossilis 370, 372 
Heterotis 

niloticus 595 
Hiodon 

alosoides 595 
Holanthias 

borbonius 203 

chrysostictus 203 
Holbrookia 660, 701-702 
Holocentrus 353 
Homesthes 

caulopus 609 


Hoplic 
male 
Hoplo 
Hoplo 
litor 
Hybog 
nucl 
Hybot 
aesti 
store 
x-pu 
Hydro 
Ayla 
albo 
arbo 
aviv 
aviv’ 
aviv 
boar 
calee 
chr 
chry 
chry 
chry 
cine 
cine 
cine 
cruc 
cryp 
fabe 
fasci 
feme 
fem« 
g§eog 
g§eog 
g§eog 
§eog 
grat 
lanc 
lept 
max 
mul 
pare 
pun 
pun 
rani 
spec 
squi 
vers 
Hylell 
pun 
Hypac 
unif 
Hypor 
Hypsi 
torq 
Hypso 
gull 
Hypsy 
rubi 
Hyste 


Ichthy 
Ichthy 
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Hoplias 
malabaricus 785 
Hoplocercus 702 
Hoplosternum 
litorale 785 
Hybognathus 
hankinsoni 47-48 
nuchalis 48, 685 
Hybopsis 51, 542 
aestivalis 48, 220 
storeriana 48 
x-punctata 48 
Hydrocyon 770 
Hyla 681 
albopunctata 528 
appendiculata 515, 526, 528 
arborea 673, 680 
avivoca 411-415 
avivoca X Hyla chrysoscelis 412-415 
avivoca X Hyla cinerea 411-415 
boans 515-516, 526, 529 
calcarata 515-519, 522-525, 529, 531 
chrysoscelis 411-414 
chrysoscelis X Hyla cinerea 412, 414-415 
chrysoscelis X Hyla femoralis 412, 414-416 
chrysoscelis X Hyla gratiosa 412-415 
chrysoscelis X Hyla squirella 412-416 
cinerea 411-416 
cinerea X Hyla femoralis 412-415 
cinerea X Hyla squirella 412, 414-415 
crucifer 61 
cryptomelan 528 
faber 527-528 
fasciata 515-519, 522-527, 529, 531 
femoralis 411-415 
femoralis X Hyla squirella 412-416 
geographica 515-532 
geographica geographica 528 
geographica punctatissima 528 
geographica var. semilineata 515, 526-528 
gratiosa 411-416 
lanciformis 525 
leptoscelis 515, 522-523 
maxima 527-528 
multifasciata 525 
pardalis 529 
punctatissima 515, 527-528 
punctillata 528 
raniceps 525 
spectrum 528-529 
squirella 411-414 
versicolor 61 
Hylella 
punctatissima 526-528 
Hypacanthus 353 
Hyporhamphus 
wnifasciatus 594 
Hyporhina 714-716 
Hypsiglena 
torquata 574 
Hypsopsetta 
guttulata 22-25 
Hypsypops 
145, 148 
Hysterocarpus 
traskii 478 


Ichthyoborus 770 
Ichthyokentema 769 
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Ichthyomyzon 
castaneus 135 
Ictalurus 378 
catus 480-481 
melas 220 
nebulosus 480-481, 680 
punctatus 220, 685 
Icticus 
ischanus 167 
Idus 378 
Iguana 111, 702 
iguana 110, 296-304, 620-623 
Ilisha 
elongata 738 
filigera 738 
indica 736-738 
macrophthalma 736 
megaloptera 735-739 
melastoma 735-739 
motius 736 
Toglossus 
calliurus 84, 90 
helenae 84, 90 
Tracundus 
signifer 145 


Jepsibaena 
minor 714, 716-718 
Jordanella 75 


Kapparaia 249 
Kyphosus 353 


Labrisomus 
kalisherae 597-598 
Lacerta 
teguixin 740-742 
tupinambis 741-742 
vivipara 189, 433 
Laemanctus 702 
Lampanyctus 39 
Lampetra 
aepyptera 135 
lethophaga 568-573 
(Entosphenus) lethophaga 568-569 
minima 568-573 
(Entosphenus) minima 568-573 
richardsoni 135 
tridentata 568-573 
(Entosphenus) tridentata(us) 136, 568-569 
Lampropeltis 575 
calligaster 574 
getulus 498-503, 574 
getulus brooksi 503 
getulus floridana 501-503 
getulus: floridana X getulus 501-503 
getulus getulus 498, 500-503 
getulus: getulus X sticticeps 498, 501 
getulus sticticeps 497-503 
pyromelana 574 
triangulum 574 
zonata 574 
Latimeria 
chalumnae 156-158, 813-814 
Lavinia 
exilicauda 478, 480-489 
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?Leiocephalus 698, 700, 702-703 
Leiocephalus 702-703 
carinatus 702 
Leiolopisma 
guichenoti 338-339 
Leiopelma 173 
hochstetteri 173-175 
Lepidochelys 
olivacea 306, 311-314 
Lepidomeda 
albivallis 776-782 
altivelis 776-782 
mollispinis 776-782 
mollispinis pratensis 406-409 
vitlata 776-782 
Lepidosiren 
paradoxa 653 
Lepidotrigla 316 
aspera 320 
Lepisosteus 123, 653 
oculatus 119-123, 656-657 
osseus 656-657 
platyrhincus 656 
spatula 657 
Lepomis 
auritus 131 
cyanellus 19, 220, 369-373, 417, 419-423, 425, 
427, 478, 480-484, 486-488, 685 
gibbosus 110 
gulosus 428-430 
humilis 685 
macrochirus 124-132, 364, 428-430, 478, 480- 
484, 486, 685 
megalotis 363, 365 
microlophus 480-481 
Leposternon 715, 719 
Leptolebias 783 
Lestophis 713-714 
Lethrinus 353 
mahsena 353 
Leuciscus 
balteatus 45 
leuciscus 45 
Limanda 
ferruginea 155 
Liolaemus 702, 755 
Liparis 
atlanticus 787-789, 792 
cyclostigma 792 
inquilinus 787-793 
koefoedi 792 
lineatus(a) 788 
liparis 787-792 
montagui 788 
tunicatus 792 
vulgaris 788, 791-792 
Lobotes 
surinamensis 151 
Lucasius 
damaeus 338-339 
Lucioperca 186 
Lutianus 
vaigensis 145 
Lutjanus 
buccanella 149 
gibbus 200, 203 
johnii 203 
vaigensis 145 
Lyco des 
diapterus 815 


Macolor 353 

Macrorhineura 714, 716-718 

Malacanthus 
plumieri 84, 89 

Marcgravia 562 

Marcgravichthys 562 

Masticophis 
bilineatus 574 
flagellum 574, 803-804 
lateralis 575 
mentovarius 575 
taeniatus 285, 575 

Meda 
fulgida 776-782 

Medialuna 
californiensis 151 

Megalaspis 353 

Megalops 
atlanticus 140-141 

Megaprotodon 
strigangulus 146-148 

Melamphaes 
ebelingi 794-799 
lugubris 795 
microps 794-795, 798-799 
typhlops 798 

Melaniris 547 
crystallina 547 

Melanosuchus 
niger 630 

Menidia 378, 544, 547 
beryllina 544 

Merriamella 
doryssa 723-724 

Microlophichthys 198 

Micropterus 
dolomieui 480 
salmoides 220, 419, 425, 427-428, 478, 480-484, 

486, 488 

Microstomus 
pacificus 815 

Micrurus 
affinis 
affinis affinis 1, 14 
affinis aglaeope 14 
affinis hippocrepis 14 
affinis mayensis 1-2, 14 
affinis stantoni 2 
alienus alienus 1, 14 
browni 2 
diastema 1-16 
diastema affinis 1 
diastema aglaeope | 
diastema alienus 1 
diastema apiatus 1, 14 
diastema diastema | 
diastema macdougalli 1-2, 14 
diastema sapperi 1 
elegans 2 
fulvius 2 
fulvius maculatus 2 
hippocrepis 1-2 
limbatus 2 
nigrocinctus 2 

Mirolabrichthys 208 
dispar 208 
evansi 200, 203, 205, 207 
tuka 207-208 
tuka pascalus 205, 207-208 
tuka tuka 205, 208 
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Moapa 
coriacea 408-409 
Mollienesia 
sphenops 229 
Monitor 
(Tutor) americanus 741 
meriani 741 
Monodactylus 353 
Monopeltis 715, 719-720 
capensis capensis 718 
Monotaxis 353 
Morunasaurus 702 
Moxostoma 
aureolum 694 
Mugil 
cephalus 151 
Mustelus 
californicus 575-597 
canis 76 
Mylocheilus 
caurinum 399 
caurinum X Ptychocheilus oregonensis 399 
Mylopharodon 
conocephalus 478, 480-489 
Myripristis 353 
chryseres 145 
Myxodagnus 116 


Naja 634 
Naso 353 
Natrix 

erythrogaster transversa 176-177 

sipedon engelsi 498 

sipedon fasciata 505 
Necturus 805 
Negaprion 

brevirostris 77, 606 
Neoceratodus 

forsteri 504, 656-657 
Neofundulus 783 
Neoliparis 

atlanticus 788 
Neophelsuma 632 
Neoseps 

reynoldsi 758 


Oligopus 33 

ater 39 

longhursti 33 
Omosudis 41-43 

lowei 41-44 
Oncorhynchus 

gorbuscha 58 

gorbuscha X Oncorhynchus keta 58 

keta 58 

nerka 110-112, 130 
Oneirodes 198 
Ophisaurus 699 

ventralis 500 
Ophryoessoides 702 
Opistognathus 

aurifrons 84-90 
Opsanus 562 

astrifer 560, 564 

beta 560, 564 

hildebrandi 562 
Opsariichthys 762, 769 


INDEX 


Opsopoeodus 

emiliae 47-48, 51, 161-163 
Orestias 552, 554 
Orthodon 358 

microlepidotus 358-361, 478 
Oryzias 

latipes 369, 809-810 
Osteocephalus 

leprieurii 525 
Osteoglossum 

bicirrhosum 594-595 
Ototriton 716-718 

minor 716 

solidus 714, 716 
Oxycirrhites 

typus 145 


Pachydactylus 
hasselquistii 634 
Pantodon 594-595 
buchholzi 595 
Parabrotula 33, 38 
Paragerrhonotus 699 
Paralichthys 
californicus 22-25 
dentatus 155-156 
Parapristipomoides 557-559 
Parophrys 
vetulus 155 
Parrella 817-818 
fusca 818-819 
ginsburgi 818-819 
lucretiae 818-819 
macropteryx 818-819 
maxillaris 818-819 
spilopteryx 818 
Pellona 
ditchela 736 
ditchoa 737 
dussumieri 736-737 
melastoma 736 
motius 736 
russelli 736 
Pelomedusa 627-628 
pliocaenica 627 
progaleata 627 
subrufa 627 
Pelusios 628 
Peprilus 169 
simillimus 169 
snyderi 169 
Perca 378-379 
flavescens 110, 124-132 
Petalichthys 
capensis 594 
Petromyzon 
marinus 136-137 
Petrosaurus 701-702 
Phelsuma 631-633 
abbotti 632 
abbotti parkeri 632 
abbotti v-nigra 632 
cepediana 632 
flavigularis serraticauda 632 
longinsulae pulchra 632 
madagascariensis 632 
madagascariensis grandis 632 
mutabilis breviceps 632 
newtonii 632 
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quadriocellata bimaculaia 632 
sundbergi 632 
Phenacobius 
mirabilis 48 
Philypnodon 
hubbsi 170 
Phoxinus 
eos 47-48, 51 
erythrogaster 47-48, 51 
neogaeus 47-48, 50-51 
phoxinus 45, 348 
Phrynosoma 360, 701-703 
cornutum 701-702 
coronatum 701 
?douglassi 698, 700-702 
douglassi 701-702 
m’calli 440-441, 701 
modestum 701 
platyrhinos 701 
solare 701 
Phyllobates 
trinitatis 343 
Pimephales 162 
notatus 48 
promelas 48, 685, 824 
vigilax 48, 685 
Pituophis 500, 575 
catenifer 110 
melanoleucus 575 
Plagiotremus 
spp. 153 
Plagopterus 
argentissimus 776-782 
Platichthys 
stellatus 155 
Platygaster 
indicus 737 
macrophthalma 736 
megalopterus 736-737 
verticalis 737 
Platynotus 702 
Plectorhynchus 353 
Plectranthias 
anthioides 203 
Plethodon 
cinereus 441 
dorsalis 807 
Plica 702 
Podocnemis 
unifilis 181-183 
Poecilia 262 
butleri 226 
formosa 226, 231, 350-352, 810-813 
formosa X Poecilia mexicana 350-352, 813 
limantouri 227 
latipinna 140, 226, 231, 350 
latipunctata 226, 231 
mexicana 225-236, 350-352, 810-813 
mexicana limantouri 225-236 
mexicana mexicana 225-228, 232-236 
mexicana: mexicana X limantouri 228, 231, 
234-236 
Sphenops 226, 232-233 
sulphuraria 226 
Poeciliopsis 
gracilis 234 
Pomacentrus 565, 567, 590 
albolineatus 567 
caeruleus 567 
exilis 565-568 


flavicauda 148 

opisthostigma 567 

partitus 89, 590-592 

pictus 590-592 

pulcherrimus 567 

stigma 567 

tablasensis 567 

trichourus 567 

variabilis 613-615 
Pomadasys 353 

grunniens 203 

maculatus 203 
Pomoxis 

nigromaculatus 428-430, 824 
Porichthys 

bathoiketes 560, 564 
Pranesus 

insularum 151 
Priacanthus 353 
Prionobutis 

koilomatodon 141-144 
Prionotus 

alatus 318 

beanii 318 

carolinus 317-320 

evolans 318-320 

grisescens 318 

ophryas 317-319 

paralatus 318 

pectoralis 317-319 

punctatus 318 

roseus 317-318 

rubio 318 

scitulus 316, 318 

spp. 315-316, 318, 320-321 

stearnsi 317-318 

tribulus 317-318 
Pristipomoides 

freemani 559 

squamimaxillaris 557-559 

(Parapristipomoides) squamimaxillaris 559 
Proctotretus 702 
Prostherapsis 

trinitatis 277 
Psenes 169 

pellucidus 167-169 

sio 167-169 
Pseudacris 

clarki 61, 495-496 

nigrita 61 

streckeri 61, 494-495 

triseriata 61, 280, 490, 496 
Pseudanthias 

hypselosoma 203 
Pseudemys 

scripla 804 
Pseudocerastes 

persicus 801 
Pseudopleuronectes 

americanus 155-156 
Pseudorhineura 714, 716 
Pseudotropheus 188 
Pterolebias 

maculipinnis 783, 785-786 

peruensis 783 

zonatus 783, 786 
Ptychocheilus 397, 764-766, 769 

grandis 478, 480-489 

oregonensis 399 
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Ptyodactylus 
hasselquistii 634 
Pungitius 589, 721, 724-734 
haynesi 588-590 
pungitius 722, 727, 729, 732 
Pylodictis 
olivaris 220 
Python 
molurus 171-173 
molurus bivittatus 171 
molurus molurus 171 
reticulatus 171-172 


Rachovia 783 
spp. 786 
Raja 
erinacea 238-249 
fyllae 238, 249 
ocellata 238-249 
trachura 815 
Rajella 238, 249 
Rana 360, 681 
aurora 18, 20-21 
boans 527 
boylii 18-21 
cascadae 415 
catesbeiana 18-22, 103-107, 110-111, 277, 496 
clamitans 277, 442, 496 
esculenta 442, 458, 673, 680 
pipiens 21, 103-107, 109-111, 174, 
448, 455, 626, 648 
pipiens fisheri 21 
pipiens pipiens 624-627 
pretiosa 415 
temporaria 348, 442, 496, 647-651 
Rasbora 
daniconius 348-349 
Reinhardtius 
hippoglossoides 146 
Rhabdosargus 
sarba 353 
Rhineura 712-713, 715, 718-719 
flavilata 759 
floridana 704-705, 715-718, 758 
hatcheri 718 
Rhinichthys 162, 765 
atratulus 48, 50 
cataractae 48, 50, 400-406 
cataractae X Rhinichthys osculus 395, 403-406 
osculus 400-409, 419-423 
osculus X Richardsonius balteatus 395, 401-405 
Rhinobatos 
productus 76 
Rhinoptera 
bonasus 595 
Rhyacotriton 
olympicus 807 
Richardsonius 
balteatus 45, 396-400, 402-406 
Rivulichthys 783 
Rivulus 783 
peruanus 783 
stellifer 783-786 
Runula 
spp. 153 
Rypticus 150 


344, 441- 


Salminus 764 
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Salmo 35, 676, 680-681, 768, 771, 773 
fario 110 
gairdneri 420, 478, 480-483, 485-489 
salar 348 
salvelinus profundus 186 
trutta 110, 480, 569 
Salvador 
merianae 741 
Salvator 
nigropunctatus 741 
Salvelinus 
fontinalis 569, 679 
namaycush 110 
profundus 186 
willughbii 186 
Samariscus 
corallinus 145 
Sardinops 39 
caerulea 693 
Sator 701-702 
Sauromalus 110, 270, 702 
hispidus 110 
obesus 93-102, 440 
Scaphiopus 
bombifrons 60-67, 435, 452-459 
bombifrons X Scaphiopus hammondii 60-67 
couchi(i) 435-444, 452-459, 627 
hammondi(i) 60-67, 103-114, 435-444, 452- 
459, 627 
hurteri 495 
Scarus 
coelestinus 609 
croicensis 609 
guacamaia 609 
vetula 609 
?Sceloporus 698, 700-701, 703 
Sceloporus 270, 276, 701-703 
graciosus 284-295, 433 
gramnicus 270 
Jarrovi 272-276, 450 
cf. magister 701 
malachiticus 276 
occidentalis 341-342, 433, 662-671 
olivaceus 759 
spp. 660 
undulatus 285, 342, 470, 748, 751, 756 
undulatus consobrinus 756 
undulatus undulatus 756 
virgatus 660, 662, 756 
woodi 746-760 
Schultzea 149 
Sciaena 353 
armata 352-354 
Scleropages 595 
formosus 595 
leicharadtii 595 
Scolopsis 353 
bilineatus 203 
vosmeri 203 
Scomber 353 
lysan 353 
Scomberesox 
saurus 594 
Scomberoides 353 
lysan 151-154 
Sebastodes 38 
Sebastolobus 
alascanus 815 
altivelis 815 
Selar 353 
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Semotilus 51, 58 


atromaculatus 45, 48, 50-51, 54, 58 


corporalis 54 

margarita 48, 50-51 
Seps 

marmoratus 743 
Seriola 353 
Seriolina 353 
Serranus 41, 149-150 

cichlops 203 

(Anthias) squamipinnis 203 

tortugarum 89 
Siganus 353 

rostratus 604-606 

spinus 604-606 
Simpsonichthys 783 
Siren 805 
Smaris 

mauri 317 

vulgaris 317 
Smilodonichthys 360 
Sparisoma 

rubripinne 609 

viride 609-610 
Spathorhynchus 

fossorium 704-720 
Sphenodon 111, 662 

punctatum(s) 110, 504, 617-620 
Sphenomorphus 

taeniolatus 338-339 
Sphyrna 

lewini 595 

sp. 77 

tiburo 76 
Spinachia 721, 723, 726-734 

vulgaris 722, 727, 730-732 
Stegostoma 

fasciatum 595 
Stenocercus 702 
Sternotherus 476 

odoratus 305-306, 309-312, 314 
Stilosoma 

extenuatum 758 
Stizostedion 186, 378-379 
Stolephorus 

purpureus 152-153 


Taeiianotus 
triacanthus 145 
Taenioconger 
hassi 89 
Takydromus 
tachydromoides 450 
Tantilla 
relicta 758 
Taricha 360 
Tejus 
rufescens 743 
Telescopus 
fallax 801 
rhinopoma 801 
Terapon 353 
Teratolepis 
fasciatus 801 
Terrapene 
carolina 313 
Testudo 
ibera 513 
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Thalassophryne 
amazonica 356 
maculosa 355 
quadrizonatus 355-356 

Thamnophis 178, 476 
radix 476 
sirtalis 180 
sp. 574 

Thymallus 
arcticus 819-822 

Tilapia 188 

Tiliqua 111 
nigrolutea 338-339 
rugosa 338-339 
scincoides 110 

Tomuropeltis 715, 719 

Torpedo 
californica 76 

Trachinotus 353 

Trachurus 353 

Triakis 
semifasciata 596 

Triathalassothia 564 
argentinus 560, 563-564 
devincenzii 563 
gloverensis 560-564 

Tridentiger 
trigonocephalus 143 

Trigla 316 
gurnardus 317 

Trigonectes 
strigabundis 783 

Trogonophis 712 

Tropidurus 702 
albemarlensis 671 

Tupinambis 
duseni 740-741, 743 
monitor 740-742 
nigropunctatus 740-742 
rufescens 740-745 
teguixin 740-745 
teguixin sebastiani 740, 743 

Tylosurus 
acus 594 

Typhlichthys 
subterraneus 110 


Ulua 
mandibularis 353 
Uma 633, 701-702 
inornata 100, 662 
notata 100 
scoparia 100 
Umbra 587-588 
krameri 587-588 
limi 587-588 
praekrameri 587 
pygmaea 587-588 
weileri 587 
Uranoscodon 702 
Urocentron 702 
Urosaurus 701-702 
ornatus 270 
Uta 111, 270, 701-702, 755, 758 


stansburiana 110, 285, 287, 292, 450, 470, 658, 
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Varar 
gor 
nil 
sali 

Verri 
san 

Vinci 

Viper 
bei 
pe 

Vorh 
vu 


Xant 
vig 
Xene 
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Varanus 111 latifrons 815 

gouldii 110 leiops 814-815 

niloticus 742 Xenochirus 

salvator 742 pentacanthus 815 
Verriculus Xenomystus 

sanguineus 145 nigri 595 
Vinciguerria 39 Xiphophorus 158-161, 235 
Vipera couchianus 232 

berus 476 helleri 158-161, 234 


: helleri X Xiphophorus maculatus 159-161 
Beri 801 maculatus 158-161, 234 
Vorhisia montezumae 232 
vulpes 692-697 variatus 232-234 
xiphidium 232 


Xantusia 476 


vigilis 662 Zacco 769 
Xeneretmus 815-816 Zygonectes 782 
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SupJEcT INDEX 


ACTIVITY (see BEHAVIOR) 
AGE AND GROWTH (see GROWTH) 
AGONISTIC DISPLAY (see BEHAVIOR) 
ANATOMY 
embryonic, Dinematichthys ilucoeteoides 33-38. 
eye septum, Osteoglossum bicirrhosum 594- 
595. 
functional (jaw), Latimeria chalumnae 156- 
158. 
infraoral laminae, Petromyzon marinus 136- 
137. 
reproductive system, Omosudis lowei, Alepi- 
saurus ferox 41-44; Bullisichthys caribbaeus 
149-151. 
respiratory structures, Dactyloscopidae (Dac- 
tylagnus, Gillellus, Dactyloscopus, Myxodag- 
nus) 115-119. 
swimbladder and associated structures, Trigli- 
dae (Bellator [four species], Prionotus [14 
species]) 315-321. 
teeth, Heterodontus bonae-spei (= Heterodon- 
tus portusjacksoni) 165-167. 
ANOMALIES, Hypsopsetta guttulata, Para- 
lichthys californicus 22-25. 
ASSOCIATIONS, Fish species associations in 
Sierra Nevada foothills, California 478-490; 
Labrisomus kalisherae (with sea anemone) 
597-598; Gobiosoma (illecebrosum,  pro- 
chilos) (feeding on ectoparasites of larger 
fishes) 609-610; Rivulus stellifer 786; Liparis 
inquilinus (with scallops) 787-794. 


BATHYMETRIC DISTRIBUTION, Cyclothone 
acclinidens 600-601. 

BEHAVIOR, Sphenodon punctatus (in T-maze); 
Iguana iguana (post-nesting movements 
from nesting aggregations) 620-622; Fun- 
dulus (chrysotus, confluentus) (response to 
drought) 808-809. 

Agonistic displays and attacks on man, Car- 
charhinus menisorrah 76-83. 

Breeding, Chrosomus erythrogaster and Notro- 
pis cornutus 58-59; Cyprinodon rubroflu- 
viatilis 68-75; Gambusia (heterochir, affinis, 
georgei, geiseri, regani, gaigei, marshi) (anal 
spot variation and effects on courtship) 250- 
263. 

Burrowing, Opistognathus aurifrons 84-90; 
Scaphiopus hammondii (during forced ac- 
tivity) 105-107. 

Courtship, Gambusia  (heterochir, affinis, 
georgei, geiseri, regani, gaigei, marshi) (anal 
spot variation and effects on courtship) 
250-263, 


Displays, Anolis aeneus (related to social or- 
ganization) 264-271. 

Feeding, Cyprinodon rubrofluviatilis 68-75; 
Scomberoides lysan and Oligoplites (2 spp.) 
(scale-feeding behavior in young) 151-154, 
Ancylopsetta quadrocellata, Pseudopleuro- 
nectes americanus, Paralichthys dentatus, 
Limanda  ferruginea, Citharichthys _ stig- 
maeus, Parophrys vetulus, Platichthys stel- 
latus (fin use in relation to feeding) 154- 
156; Bufo boreas (social behavior during 
feeding in immature individuals) 342-344; 
Anoplogaster cornuta 602-603; Ginglymos- 
toma cirratum (suction feeding) 606-608. 

Forced activity, Scaphiopus hammondii (during 
burrowing) 105-107. 

Nest construction, Lampetra aepyptera 135. 

Orientation, Crotalus atrox (relation to) 26- 
31. 

Oxygen, Lepisosteus oculatus (effect of dis- 
solved oxygen on locomotor reactions) 119- 
123; Esox lucius, Perca flavescens, Lepomis 
macrochirus (response to low oxygen con- 
centrations under winterkill conditions) 124— 
133. 

Predation, Eumeces fasciatus (attacks in young 
triggered by chemical cues) 178-180. 

Residence time, Megaprotodon strigangulus, 
Chaetodon (trifasciatus, triangulum, im- 
maculatus), Pomacentrus flavicauda, Amphi- 
prion spp. (duration of residence on “home” 
reefs) 145-149. 

Social, Anolis aeneus 264-271; Bufo boreas 
(social behavior during feeding in imma- 
ture individuals) 342-344, 

Territorial, Sauromalus obesus 93-102; Den- 
drobates pumilio 277-283. 

Visual discrimination, Podocnemis  unifilis 
181-183. 

Vocalizations, Dendrobates pumilio (effects on 
territorial behavior) 277-283. 

BIOCHEMISTRY, Xiphophorus (helleri, macu- 
latus) (isocitrate dehydrogenase) 158-161; 
Natrix erythrogaster transversa (serum pro- 
teins and nutritional state) 176-178; Eu- 
meces fasciatus (chemical release of prey 
attack) 178-181; Bufo (cognatus, speciosus) 
(protein polymorphism, genic heterozygosity) 
$22-329. 

BLOOD, Scaphiopus hammondii (lactate levels) 
105-109; Cryptobranchus alleganiensis (al- 
leganiensis and bishopi) (comparative hema- 
tology) 331-337; eleven lizard species (method 
of obtaining blood from eye) 338-339; 
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Scaphiopus (couchii, hammondii) 453; 
Elaphe (obsoleta, vulpina), Coluber con- 
strictor (serum immune responses) 504-514. 

BREEDING (see REPRODUCTION) 

BUOYANCY, Dormitator latifrons (mode of in- 
flation and function of gas bladder) 461- 
464. 

BURROWING (see BURROWS) 

BURROWS (and BURROWING), Opistognathus 
aurifrons (construction) 86-88; Opistogna- 
thus aurifrons, Malacanthus plumieri, Ioglos- 
sus (calliurus, helenae), Nystactichthys halis 
84-90; Scaphiopus hammondii 105, 107-108, 
112-113. 


CALLS (see SOUND PRODUCTION) 
CHROMOSOMES (see KARYOTYPES) 
COLOR (see PIGMENTATION) 
COURTSHIP (see BEHAVIOR) 


DDT, Rana temporaria (response of tadpoles) 
647-652. 

DESCRIPTIONS (including DIAGNOSES) (not 
including new species), Micrurus diastema 
2-3; Heterodontus bonae-spei (= Heterodon- 
tus portusjacksoni) (based on jaws of holo- 
type) 165-166; Anthias boulengeri 206-207; 
Mirolabrichthys (evansi, tuka tuka, tuka 
pascalus, dispar) 207-208; Poecilia mexicana 
(mexicana and limantouri) 227-229, 232- 
233; Raja (erinacea, ocellata) 240-247; Daec- 
tor quadrizonatus 355-356; Engyophrys 
senta 358; Oligocottus maculosus (larvae) 
374-376; Acrocheilus alutaceus X Richard- 
sonius balteatus, Rhinichthys osculus 
Richardsonius balteatus, Rhinichthys os- 
culus X Rhinichthys cataractae 399-408; 
Hyla (hybrid tadpoles involving six species: 
cinerea, avivoca, gratiosa, squirella, femoralis, 
chrysoscelis) 412-416; Lampropeltis getulus 
sticticeps 500-502; Hyla (calcarata, fasciata, 
geographica) 521-530; Eupomacentrus (par- 
titus, pictus) 591-593; Mustelus californicus 
(albinos) 595-596; Vorhisia vulpes (fossil 
otoliths) 692-697; Gerrhonotus sp., ?Scelopo- 
rus, Phrynosoma ?douglassi, ?Leiocephalus 
(fossils) 699-703; Gasterosteus (apodus, 
doryssus, aculeatus aculeatus, a. micro- 
cephalus, a. williamsoni) (both fossil and 
Recent forms) 722-734; Ilisha (megaloptera, 
melastoma) 736-739; Tupinambis (teguixin, 
rufescens) 740-743; Sceloporus woodi 750; 
Bathyagonus (nigripinnis, pentacantha) 816; 
Parrella (lucretiae, fusca, ginsburgi, macrop- 
teryx, maxillaris) 818-819; Thymallus arcti- 
cus 820-822. 


DIAGNOSES (see DESCRIPTIONS) 

DISCRIMINATION, Podocnemis unifilis (visual) 
181-183. 

DISPERSAL, Brotulidae (mode of dispersal of 
pelagic larvae) 39; Poecilia mexicana (north- 
eastern Mexico) 234-236; Chirostoma (18 
species) (in central Mexico) 533-544; Scelop- 
orus woodi (dispersal during Pleistocene) 
746, 755-758. 

DISTRIBUTION MAPS, Micrurus diastema 4, 
15; Cyprinodon nevadensis pectoralis 138; 
Bertella idiomorpha 197; Poecilia mexicana 
(northeastern Mexico only) 228; Orthodon 
microlepidotus and fossil form) 359; Lam- 
propeltis getulus (coastal North Carolina 
only) 498; Hyla calcarata 525; Hyla fasciata 
527; Hyla geographica 530; genus Chiros- 
toma (18 species) 535; Chirostoma (jordani, 
arge, riojai, bartoni, charari, melanoccus) 
545; Chirostoma (humboldtianum, acule- 
atum, labarcae, consocium consocium, con- 
socium reseratum, estor estor, estor co- 
pandaro) 546; Tupinambis (teguixin and 
rufescens) 744; Sceloporus woodi 747; Lepido- 
meda (vittata, mollispinis, altivelis, albival- 
lis), Meda fulgida, Plagopterus argentis- 
simus 777, 

DISTRIBUTIONS (see 
RANGES) 

DNA, Poecilia (formosa, mexicana) 810-813. 

DROUGHT, Fundulus (chrysotus, confluentus) 
(response to) 808-809. 


GEOGRAPHIC 


ECOLOGY, Micrurus diastema 15-16; Rana 
catesbeiana [competition with native Rana 
(aurora, boylii)| 18-20; Notropis cornutus, 
Chrosomus erythrogaster and hybrids 58- 
59; Opistognathus aurifrons 84-90; Sauro- 
malus obesus 93-102; Lampetra aepyptera 
(nest construction) 135; Cyprinodon neva- 
densis pectoralis 138-140; Megalops atlan- 
ticus (larvae) 140-141; Prionobutis koiloma- 
todon (factors precipitating introduction to 
Panama) 141-144; Twenty species in sunken 
vessel (Hawaii) 144-145; Megaprotodon stri- 
gangulus, Chaetodon (trifasciatus, triangu- 
lum, immaculatus), Abudefduf zonatus, 
Amphiprion spp., Dascyllus aruanus, Hypsy- 
pops rubicunda, Pomacentrus  flavicauda 
(duration of residence on home reefs) 145- 
149; Scomberoides lysan, Oligoplites (reful- 
gens, saurus inornatus) 151-154; Gambusia 
(amistadensis, geiseri, nobilis, alvarezi, 
gaigei, hurtadoi) 219-220; Eleutherodactylus 
elassodiscus 224; Poecilia mexicana (mexi- 
cana and limantouri) 230-234; Sceloporus 
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jarrovi (reproductive effort and winter ac- 
tivity) 272-276; Dendrobates pumilio (vocali- 
zations and territorial behavior) 277-283; 
Sceloporus graciosus 284-295; Gambusia (af- 
finis, georgei, heterochir) (courtship) 250- 
263; Anolis aeneus (displays and social or- 
ganization) 264-271; Bufo boreas (social 
behavior in young) 342-344; Rasbora dani- 
conius (seasonal changes in pituitary gland) 
348-349; Galaxias bongbong 363-365; Cy- 
prinodon milleri (thermal environment) 
366-369; Gila orcutti, Hesperoleucus sym- 
metricus and hybrids 419-423; Scaphiopus 
(couchii and hammondii) (beneath ground) 
452-459; native and introduced fishes in 
central California (21 “species total) 478-489; 
Bufo valliceps (olfactory orientation) 490- 
496; Lampropeltis getulus sticticeps (outer 
banks of North Carolina) 497-503; Hyla 
calcarata 523; Hyla fasciata 526; Hyla 
geographica 529-530; Labrisomus kalisherae 
(associated with sea anemone) 597-598; 
Thorogobius ephippiatus (habitats off south- 
ern England) 598-600; Cyclothone acclinidens 
(ecology and bathymetric distribution) 600- 
601; Gobiosoma (illecebrosum, prochilos) 
(parasite pickers) 609-610; Cyprinodon di- 
abolis (reproductive cycle) 610-613; Poma- 
centrus variabilis (effects of hurricane) 
613-614; Iguana iguana (post-nesting move- 
ments) 620-622; Pelomedusa subrufa (cor- 
relation with abundance in fossil record) 
627-629; Notophthalmus viridescens (life 
history variation) 641-647; Cyprinodon 
(elegans, variegatus, and hybrids) 684-687; 
Tupinambis (teguixin, rufescens) 744; Sce- 
loporus woodi 746-760; Rivuius stellifer 
785-786; Liparis inquilinus 787-788. 

EGGS, Leiopelma hochstetteri (nuclear consti- 
tution of oocytes) 173-175. 

ELECTROCARDIOGRAPHS, Squamate reptiles 
(evidence of a contractile bulbis cordis) 802- 
805. 

ELECTROPHORESIS, Bufo (cognatus, speci- 
osus) (protein polymorphism, gene hetero- 
zygosity, and divergence) 322-329. 

EMBRYOLOGY, Dinematichthys ilucoeteoides 
32-40; Python molurus (effects of tempera- 
ture on development) 171-173; Leiopelma 
hochstetteri (nuclear constitution of oocytes) 
173-175; Iguana iguana (embryonic growth) 
296-304; Hemidactylus garnotii (skin hetero- 
graft rejection) 339-340; Oligocottus macu- 
losus (description of laboratory-reared lar- 
vae) 373-377; Aphredoderus sayanus (com- 
ments on yolk circulation patterns) 377-379; 


Mustelus californicus (albinism in embryos) 
595-597; Cyprinodon diabolis (egg develop- 
ment) 610-613; Brachydanio rerio (develop- 
ment of Mauthner neurons in embryos and 
larvae) 673-681; apparatus for development 
of aquatic embryos 809-810. 

EVOLUTION (see TAXONOMY in part), North 
American Cyprinidae (trends in pharyngeal 
tooth evolution) 50-52; Poecilia mexicana 
(northeastern Mexico) 234-236; Chirostoma 
(18 species) (Mexico) 533-556; Elaphe 
(seven species) 579; Umbra spp. (North 
America) 587-588; Gasterosteus spp. 589- 
590; pelomedusid turtles (correlation be- 
tween ecology and abundance in fossil rec- 
ord) 627-629; family Rhineuridae (and 
Spathorhynchus fossorium) 704-720; family 
Gasterosteidae (Pliocene fossils and Recent) 
721-735; Sceloporus woodi 746-761; Cyprini- 
form fishes (special reference to feeding 
structures) 761-776; Plagopterin cyprinids 
(chromosomes) 776-782. 

EXOTICS, Prionobutis koilomatodon (in Pan- 
ama) 141-144. 

EXTINCTIONS, Gambusia amistadensis 210- 
221. 


FEEDING (see FOOD) 

FINS, flatfishes (seven species) (fin use in rela- 
tion to feeding) 154-156. 

FOOD (including FEEDING), Cyprinodon rubro- 
fluviatilis (feeding behavior) 69-70; Sauro- 
malus obesus (diet) 93-102; Scomberoides 
lysan, Oligoplites (refulgens, saurus inorna- 
tus) (food and feeding behavior, particu- 
larly as relates to scales) 151-154; Ancylop- 
setta quadrecellata, Limanda_ferruginea, 
Paralichthys dentatus, Pseudopleuronectes 
americanus, Citharichthys stigmaeus, Par- 
ophrys vetulus, Platichthys stellatus (food 
and feeding behavior) 154-156; Gambusia 
amistadensis (food) 220; Poecilia mexicana 
limantouri (food) 231; Anolis aeneus (feeding 
behavior) 266; Bufo boreas 342-344; Ableph- 
arus boutonii africanus (food habits) 345- 
346; Gila orcutti, Hesperoleucus symmetricus 
(and hybrids), Gasterosteus aculeatus, Rhi- 
nichthys osculus, Gambusia affinis, Microp- 
terus salmoides, Lepomis cyanellus 421-423, 
426, 427; Ctenosaura pectinata 431-434; 
Pomacentrus exilis 568; Anoplogaster cornuta 
(feeding behavior) 602-603; Siganus (ros- 
tratus, spinus) (food preference of juveniles) 
604-606; Ginglymostoma cirratum (suction 
feeding) 606-608. 
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FOSSILS, Orthodon microlepidotus (Pliocene 
and Pleistocene) 358-361; Elaphe  buisi 
(Pliocene) 574-579; Umbra limi (Pleistocene) 
587-588; Gasterosteus aculeatus (Pliocene) 
588-590; Pelomedusa (correlation between 
ecology and abundance in Pleistocene fos- 
sil record) 627-629; Vorhisia vulpes (otoliths 
from upper Cretaceous) 692-697; Gerrhono- 
tus sp., ?Sceloporus, Phrynosoma ?douglassi, 
?Leiocephalus (Miocene) 698-703; Spatho- 
rhynchus fossorium (middle Eocene; discus- 
sion of fossil history of family Rhineuridae) 
704-720; Gasterosteus (apodus, doryssus) 
(Pliocene) 721-734. 

FUNCTION (also see ANATOMY), Latimeria 
chalumnae (jaws) 156-158. 


GAS BLADDER, Prionotus (14 species), Bellator 
(four species) (morphology) 315-321; Dormi- 
tator latifrons (function) 461-464. 

GAS EXCHANGE (see PHYSIOLOGY) 

GENETICS (see KARYOTYPES) 

GEOGRAPHIC LOCALITIES 

Africa, Pelomedusa spp., Pelusios spp. 627- 
629. 

Alaska, Thymallus arcticus 819-822. 

Argentina (see South America) 

Arizona, Scaphiopus hammondii, Rana pipiens 
103-114; Sceloporus jarrovi 272-276; Sca- 
phiopus (couchii, hammondii) 435-444; Sca- 
phiopus (bombifrons, hammondii), Bufo 
cognatus 452-459; Lepidomeda (mollispinis, 
vittata), Meda fulgida, Plagopterus argentis- 
simus 776-782. 

Atlantic Ocean (eastern), Petromyzon marinus 
(off Ireland) 136-137. 

Atlantic Ocean (western), Raja (erinacea, 
ocellata) (various localities) 239-243; Priono- 
tus (14 species), Bellator (four species) (vari- 
ous localities) 315-321; Engyophrys senta 
357-358; Diaphus taaningi (Caribbean Sea) 
362-363; Liparis inquilinus (Gulf of St. 
Lawrence to Cape Hatteras, North Carolina) 
787-793; Melamphaes ebelingi (off Bermuda) 
794-799. 

Australia, Megaprotodon strigangulus, Chaeto- 
don (trifasciatus, triangulum, immaculatus), 
Pomacentrus flavicauda, Amphiprion spp. 
145-149; Heterodontus portusjacksoni 165- 
167; Amphibolurus (barbatus, pictus), Tili- 
qua (rugosa, nigrolutea), Egernia cun- 
ninghami, Leiolopisma guichenoti, 
Sphenomorphus taeniolatus, Oedura mar- 
morata, Lucasius damaeus, Emydura mac- 
quarrii 338-339; Galaxias bongbong 363- 
365. 


Bahamas, Opistognathus aurifrons 84-90; 
Ginglymostoma cirratum 606-608. 

Barbados, Eupomacentrus partitus 590-593. 

Belize (see British Honduras) 

Bolivia (see South America) 

Brazil (also see South America), Eupomacen- 
trus pictus 590-593. 

British Honduras (= Belize), Micrurus di- 
astema 3; Triathalassothia gloverensis 560- 
564. 

California, Rana (catesbeiana, aurora, boylii) 
18-22; Paralichthys californicus, Hypsopsetta 
guttulata 22-25; Sauromalus obesus 93-102; 
Hypsypops rubicunda 148; Bufo  boreas 
halophilus 342-344; Orthodon microlepido- 
tus 358-361; Cyprinodon milleri 366-369; 
Oligocottus maculosus 373-377; Gila or- 
cutti X Hesperoleucas symmetricus, Gam- 
busia affinis, Gasterosteus aculeatus, Lepomis 
cyanellus, Micropterus salmoides 417-427; 
21 species (nine native, 12 introduced) 478- 
489; Pungitius haynesi (= Gasterosteus 
aculeatus) 588-590; Mustelus californicus 
595-597; Cyclothone acclinidens 600-601; 
Anoplogaster cornuta 602-603; Sceloporus 
occidentalis 662-671. 

Canal Zone, Dormitator latifrons 461-464; 
Iguana iguana 620-622. 

Caribbean Sea, Bullisichthys caribbaeus (Som- 
brero Cay Bank) 149-151. 

Caroline Islands, Pomacentrus exilis 565-568. 

Cayman Islands, Gambusia caymanensis 250- 
263. 

Colombia (also see South America), Daector 
(dowi, quadrizonatus) 355-357. 

Comoro Islands, Latimeria chalumnae 813- 
814. 

Costa Rica, Dendrobates pumilio 277-283; 
Chelonia mydas 305-314; Daector schmitti 
356. 

Easter Island, Pristipomoides squamimaxillaris 
557-559. 

Ecuador (also see South America), Eleuthero- 
dactylus elassodiscus 222-224. 

England, Thorogobius ephippiatus 598-600; 
Rana temporaria, Bufo bufo 647-651: 
Florida, Megalops atlanticus 140-141; Eumeces 
egregius 346-347; Eupomacentrus partitus 
590-593; Pomacentrus variabilis 613-614; 
Sceloporus woodi 746-760; Fundulus (con- 
fluentus, chrysotus) 808-809. 

French Guiana (see South America) 

French Polynesia (specifically Rapa), Pristi- 
pomoides squamimaxillaris 557-559. 

Georgia, Ancylopsetta quadrocellata 154-156. 
Great Britain (see England) 
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Guam, Siganus (rostratus, spinus) 604-606. 

Guatemala, Micrurus diastema 3. 

Guyana (see South America) 

Hawaii, Omosudis lowei, Alepisaurus ferox 
41-44; Twenty species of reef fishes 144— 
145; Scomberoides lysan 151-154. 

Honduras, Gambusia nicaraguensis 250-263. 

Illinois, Notropis cornutus, Chrosomus erythro- 
gaster, and hybrids 54-59; Elaphe (obsoleta, 
vulpina), Coluber constrictor 504-514. 

India, Rasbora daniconius 348-349; Ilisha 
(megaloptera, melastoma) 735-739. 

Indiana, Elaphe (obsoleta, vulpina), Coluber 
constrictor 504-514. 

Indian Ocean, Anthias (boulengeri, conspicuus) 
200-207. 

Iran, Boiga trigonatum melanocephala, Echis 
carinatus 801-802. 

Ireland, Petromyzon marinus 136-137. 

Kenya, Hemidactylus (brooksi, garnotii) 339; 
Ablepharus boutonii africanus 345-346. 

Lesser Antilles, Anolis aeneus (several islands) 
264-271. 

Louisiana, Fundulus (chrysotus, grandis) 90-92; 
Anolis carolinensis 465-471, 623-624. 

Marshall Islands, Carcharhinus menisorrah 76- 
83; Amphiprion spp., Chaetodon unimacu- 
latus 148; Pomacentrus exilis 565-568. 

Massachusetts, Notophthalmus viridescens 641- 
647. 

Mexico, Micrurus diastema 3; Poecilia mexi- 
cana (m, mexicana, m, limantouri) 225-236; 
Gambusia (atrora, aurata, hurtadoi, krum- 
holzi, marshi, regani, senilis, vittata, panuco) 
250-263; Poecilia (formosa, mexicana, and 
hybrids) 350-352; Ctenosaura pectinata 431- 
434;  Chirostoma (18 species) 533-554; 
Gobiosoma (illecebrosum, prochilos) 609- 
610; Poecilia (formosa, mexicana) 810-813. 

Minnesota, Forty-two cyprinid species 45-52. 

Mississippi, Hyla (avivoca, chrysoscelis, cinerea, 
femoralis, gratiosa, squirella, and various 
hybrid crosses) 411-416. 

Missouri, Cryptobranchus alleganiensis 331- 
337; Eurycea (longicauda melanopleura, 
lucifuga) 340-341; Carphophis vermis 472- 
476; Cryptobranchus alleganiensis bishopi 
805-807. 

Nebraska, Gerrhonotus sp., ?Sceloporus, Phryn- 
osoma ?douglassi, ?Leiocephalus (fossils) 698- 
703. 

Nevada, Cyprinodon nevadensis pectoralis 137- 
140; Acrocheilus alutaceus X Richardsonius 
balteatus 395-410; Cyprinodon diabolis 610- 
613; Crotaphytus wislizenii 658-661; Gasteros- 
teus (apodus, doryssus, aculeatus aculeatus, 


a. microcephalus, a. williamsoni) 721- 
734; Lepidomeda (albivallis, altivelis, mol- 
lispinis), Plagopterus argentissimus 776-782. 

New Mexico, Bufo cognatus 103-114; Meda 
fulgida 776-782. 

New York, Sternotherus odoratus 305-314. 

New Zealand, Gobiomorphus gobioides 169- 
170; Leiopelma hochstetteri 173-175. 

North Carolina, Ambloplites rupestris (crossed 
with Pomoxis nigromaculatus, Enneacanthus 
obesus, Lepomis gulosus, Lepomis macro- 
chirus, Micropterus salmoides) 428-430; 
Lampropeltis getulus sticticeps 497-503. 

Ohio, Etheostoma (blennioides, nigrum, camu- 
rum, caeruleum, flabellare) 163-165; Umbra 
sp. (fossil) 587-588. 

Oklahoma, Crotalus atrox 26-31; Cyprinodon 
rubrofluviatilis 68-75; Lepisosteus oculatus 
119-123; Elaphe buisi 574-579; Amia calva 
653-657. 

Oregon, Lampetra minima 568-573; Xeneret- 
mus leiops (off Columbia River mouth) 
814-817. 

Pacific Ocean (eastern), Oligoplites refulgens 
(Mexico to Ecuador) 151-154; Oligoplites 
saurus inornatus (Mexico, Costa Rica) 151- 
154; Psenes (pellucidus, sio) (Mexico) 167- 
169; Bertella idiomorpha (Mexico, Gulf of 
California) 193-199; Xeneretmus leiops (off 
Oregon) 814-817. 

Pacific Ocean (western), Bertella idiomorpha 
(off Japan) 193-199; Mirolabrichthys (tuka 
tuka, tuka pascalus, dispar) (various places 
from Okinawa to Indonesia) 207-208. 

Paraguay (see South America) 

Peru (see South America) 

Rapa (see French Polynesia) 

Seychelles, Dinematichthys ilucoeteoides 32- 
40; Mirolabrichthys evansi 207. 

South America (various countries), Hyla cal- 
carata (Brazil, Colombia, Ecuador, Guyana, 
Peru) 515-532; Hyla fasciata (Bolivia, Ecua- 
dor, Peru) 515-532; Hyla geographica (Bo- 
livia, Brazil, Colombia, Ecuador, Guyana, 
Peru, Surinam, Trinidad and Tobago, 
Venezuela) 515-532; Tupinambis teguixin 
(Argentina, Bolivia, Brazil, Colombia, French 
Guiana, Guyana, Paraguay, Surinam, Trini- 
dad, Venezuela) 740-745; Tupinambis ru- 
fescens (Argentina, Bolivia, Brazil, Paraguay, 
Uruguay) 740-745. 

South Dakota, Bufo cognatus 322-329; Vorhisia 
vulpes (fossil) 692-697. 

Surinam (also see South America), Lepidochelys 
olivacea 305-314. 
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Tennessee, Lampetra aepyptera 135; Eumeces 
fasciatus 178-180. 

Texas, Scaphiopus (bombifrons, hammondii) 
60-67; Cyprinodon rubrofluviatilis 68-75; 
Lepisosteus oculatus 119-123; Opsopoeodus 
emiliae 161-163; Gambusia amistadensis 210- 
221; Gambusia (heterochir, georgei, geiseri, 
amistadensis, nobilis) 250-263; Bufo (cogna- 
tus, speciosus) 322-329; Aphredoderus sa- 
yanus 377-379; Cnemidophorus tigris 446- 
451; Bufo valliceps 490-496; Cyprinodon 
elegans X Cyprinodon variegatus 682-691. 

Thailand, Boiga ocellata 580-586. 

Tobago (see South America) 

Trinidad (see South America) 

Uruguay (see South America) 

Utah, Sceloporus graciosus 284-295; Rhi- 
nichthys osculus X Richardsonius balteatus, 
Rhinichthys osculus X Rhinichthys catarac- 
tae 395-410; Lepidomeda mollispinis, Pla- 
gopterus argentissimus 776-782. 

Venezuela (also see South America), Rivulus 
stellifer 783-786. 

Wisconsin, Esox lucius, Perca flavescens, Lepo- 
mis macrochirus 124-133; Lepomis cyanellus 
369-373; Rana pipiens pipiens 624-627. 

Wyoming, Gerrhonotus sp., ?Sceloporus, Phryn- 
osoma ?douglassi, ?Leiocephalus 698-703. 

GEOGRAPHIC RANGES, Micrurus diastema 1- 
4; Prionobutis koilomatodon 141; Bul- 
lisichthys caribbaeus 149-151; Psenes (pel- 
lucidus, sio) 167-169; Bertella idiomorpha 
197; Anthias conspicuus 200; Gambusia 
amistadensis 216-218; Eleutherodactylus 
elassodiscus 223-224; Poecilia mexicana (m. 
mexicana, m. limantouri) 231-234; Raja 
(erinacea, ocellata) 238; Daector (quadri- 
zonatus, schmitti) 355-356; Diaphus taaningi 
362-363; Cyprinodon milleri 366; Oligocot- 
tus maculosus 373; Lampropeltis getulus 
sticticeps 498-499; Hyla (calcarata, fasciata, 
geographica) 523, 525-527, 530-532; Chiros- 
toma (18 species) 533-554; Pristipomoides 
squamimaxillaris 557; Triathalassothia glov- 
erensis 560; Pomacentrus exilis 565-566; 
Lampetra minima 570; Boiga ocellata 581- 
582, 586; Tupinambis (teguixin, rufescens) 
741-744; Sceloporus woodi 746-748; Rivulus 
stellifer 783; Liparis inquilinus 790; Par- 
rella (five species) 818. 

GLANDS, Chelonia mydas, Sternotherus odora- 
tus (axillary and inguinal glands) 305-314; 
Rasbora daniconius (seasonal changes in 
pituitary gland) 348-350; Sceloporus occi- 
dentalis (effect of parietalectomy on thyroid 


and gonads) 662-668; Sceloporus occidentalis 
(thyroid activity) 662-668. 

GRAFTING, Hemidactylus garnotii (heterograft 
rejection) 339-340. 

GROWTH, Python molurus (effect of tempera- 
ture) 171-173; Sceloporus graciosus 287-288; 
Iguana iguana (embryonic growth) 296-304; 
Notophthalmus viridescens 641-646. 


HERMAPHRODITISM, Omosudis lowei, Alepi- 
saurus ferox 41-44; Bullisichthys caribbaeus 
149-151. 

HISTOLOGY, Omosudis lowei, Alepisaurus ferox 
(reproductive organs) 41-44; Bullisichthys 
caribbaeus (reproductive structures) 149- 
151; Chelonia mydas, Sternotherus odoratus 
(axillary and inguinal glands) 305-314; 
Lepomis cyanellus (effects of temperature and 
photoperiod on gonads) 369-373; Carpho- 
phis vermis (testis and epididymis) 472-476; 
Sceloporus occidentalis (epithelial cell height 
as a measure of thyroid activity) 668-671; 
Brachydanio rerio (development of Mauth- 
ner neurons in embryos and larvae) 673- 
681. 

HOME RANGES (see TERRITORIALITY) 

HORMONES, Rasbora daniconius (seasonal 
changes in pituitary) 348-350; Crotaphytus 
wislizenii (effects on color change) 658-661; 
Sceloporus occidentalis (effect of parietalec- 
tomy on thyroid gland and gonads) 662-668; 
Sceloporus occidentalis (thyroid activity and 
effect on epithelial cell height) 668-672. 

HYBRIDIZATION, Acrocheilus alutaceus X 
Richardsonius balteatus 395-400; Am- 
bloplites rupestris X Enneacanthus obesus, 
Ambloplites rupestris X Lepomis (Chaeno- 
bryttus) gulosus, Ambloplites rupestris X 
Lepomis macrochirus, Ambloplites rupes- 
tris X Micropterus salmoides, Ambloplites 
rupestris X Pomoxis nigromaculatus 428- 
430; Bufo terrestris X Bufo woodhousii 
fowleri, Bufo terrestris americanus X Bufo 
woodhousii woodhousii 61; Campostoma 
anomalum X Notropis cornutus 54; Chroso- 
mus eos X Notropis cornutus, Chrosomus 
erythrogaster X Notropis cornutus, Chroso- 
mus oreas X Notropis cornutus 54-59; 
Clinostomus elongatus X Notropis cornutus, 
Clinostomus funduloides X Notropis cornu- 
tus 54; Cyprinodon atrorus X Cyprinodon 
elegans, Cyprinodon elegans X Cyprinodon 
macularius, Cyprinodon elegans X Cyprino- 
don nevadensis, Cyprinodon elegans X Cy- 
prinodon  radiosus 688; Cyprinodon ele- 
gans X Cyprinodon variegatus 682-691; 
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Cyprinodon macularius X Cyprinodon var- 
iegatus, Cyprinodon nevadensis X Cyprin- 
odon variegatus, Cyprinodon rubrofluvia- 
tis X Cyprinodon variegatus, Cyprinodon 
salinus X Cyprinodon variegatus 688; Gila or- 
cutti X Hesperoleucus symmetricus 55, 58, 
417-427; Hyla avivoca X Hyla chrysoscelis, 
Hyla avivoca X Hyla cinerea, Hyla chrysosce- 
lis X Hyla cinerea, Hyla chrysoscelis x Hyla 
femoralis, Hyla chrysoscelis X Hyla gratiosa, 
Hyla chrysoscelis X Hyla squirella, Hyla ci- 
nerea X Hyla femoralis, Hyla cinerea X Hyla 
squirella, Hyla femoralis X Hyla squirella 
411-416; Mylocheilus caurinum xX Ptycho- 
cheilus oregonensis 399-400; Oncorhynchus 
gorbuscha X Oncorhynchus keta 58; Poecilia 
formosa X Poecilia mexicana 350-352, 813; 
Rhinichthys cataractae X Rhinichthys os- 
culus, Rhinichthys osculus X Richardsonius 
balteatus 395, 401-406; Scaphiopus bombi- 
frons X Scaphiopus hammondii 60-67; Sce- 
loporus undulatus X Sceloporus woodi 756; 
Xiphophorus helleri X Xiphophorus macula- 
tus 159-161. 


USTRATIONS (whole animal), Micrurus 
diastema 7; Paralichthys californicus (ambi- 
colored) 23; Hypsopsetta guttulata (ambi- 
colored) 24; Dinematichthys ilucoeteoides 
(embryos) 35-37; Notropis cornutus, Chroso- 
mus erythrogaster 55; Carcharhinus menisor- 
rah 79, 81; Opistognathus aurifrons 85; 
Petromyzon marinus 136; Prionobutis koilo- 
matodon 142; Megaprotodon strigangulus 
146; Chaetodon trifasciatus 147; Pseudo- 
pleuronectes 155-156; Psenes 
sio, Psenes pellucidus 168; Bertella idio- 
morpha 195; Anthias conspicuus 204; 
Anthias boulengeri 206; Gambusia amistad- 
ensis 214; Eleutherodactylus 
224; Poecilia 


Poecilia 


americanus 


elassodiscus 
limantouri 229; 
mexicana 233; Raja 
ocellata) 244-247; 
quadrizonatus 356; Galaxias bongbong 364; 
Oligocottus maculosus (larvae) 374; Acro- 
cheilus alutaceus 396; Richardsonius baltea- 


mexicana 
mexicana 


(erinacea and Daector 


tus 396; Acrocheilus alutaceus X Richard- 
sonius balteatus 396; Rhinichthys osculus X 
Richardsonius balteatus, Rhinichthys _os- 
culus, Rhinichthys cataractae, Rhinichthys 
cataractae X Rhinichthys osculus 401; Hyla 
femoralis X Hyla squirella (tadpole) 413; 
Hyla geographica 521; Hyla calcarata 524; 
Hyla fasciata 524; Pristipomoides squami- 
maxillaris 558; Triathalassothia gloverensis 


561; Pomacentrus exilis 566; Lampetra 
minima 569; Salvelinus fontinalis, Salmo 
trutta, Gila bicolor 569; Boiga ocellata 581; 
Eupomacentrus pictus 591; Eupomacentrus 
partitus 592; Iguana iguana 621; Cyprin- 
odon elegans, Cyprinodon variegatus, Cy- 
prinodon elegans X Cyprinodon variegatus 
690; Merriamella doryssa (= Gasterosteus 
doryssus) 724; Gasterosteus williamsoni 
leptosomus 724; Gasterosteus apodus 724; 
Ilisha (megaloptera, melastoma) 736; Rivulus 
stellifer 784; Liparis inquilinus 788-789; 
Melamphaes ebelingi 795; Echis carinatus 
802; Boiga trigonatum melanocephala 802; 
Bathyagonus nigripinnis 816; Brachydanio 
rerio 823. 

IMMUNE RESPONSES, Elaphe (obsoleta, vul- 
pina), Coluber constrictor 504-515. 

INTERGRADATION, Poecilia mexicana: mexi- 
cana X limantouri 228, 234-236; Lampro- 
peltis getulus: getulus X sticticeps 498, 501- 
502. 

INTRODUCTIONS, Rana _ catesbeiana (San 
Joaquin Valley, California) 18-22; Priono- 
butis koilomatodon (mode of introduction) 
141-144; Gambusia affinis, Lepomis cyanel- 
lus, Micropterus salmoides (Cuyama River 
system, California) 420-427; eleven species 
of fishes (central California) 478-479. 

ISOLATING MECHANISMS, Scaphiopus bombi- 
frons and Scaphiopus hammondii (mating 
calls) 60-67. 


JAWS, Latimeria chalumnae (functional anat- 
omy) 156-158. 


KARYOTYPES, Notropis cornutus, Chrosomus 
erythrogaster, and hybrids 57-59; Opso- 
poeodus emiliae 161-163; Etheostoma (blen- 


nioides, nigrum, camurum,  caeruleum, 
flabellare) 163-165; Meda fulgida, Lepido- 
meda_ (albivallis, _mollispinis, vittata), 


Plagopterus argentissimus 776-782. 

KEYS (taxonomic), Raja (erinacea and ocellata 
only) (immatures and adults) 248-249; genus 
Tupinambis (teguixin and rufescens) 745; 
genus Parrella (lucretiae, fusca, ginsburgi, 
macropteryx, maxillaris) 819. 


LARVAE, Megalops atlanticus 140-141. 

LIGHT, Amia calva (effect on rate of air 
breathing) 653-657. 

LIPID CYCLES (see PHYSIOLOGY) 


MERISTICS, Micrurus diastema 3-15; pharyn- 


geal-tooth variation in 42 Minnesota cyp- 
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rinid species (genera Cyprinus, Carassius, 
Pimephales [3 spp.], Hybognathus [2 spp.], 
Campostoma, Dionda, Phoxinus [3 spp.], 
Clinostomus, Semotilus [2 spp.], Rhinichthys 
[2 spp.], Couesius, Nocomis, Hybopsis [3 
spp.], Phenacobius, Notemigonus, Opsopoeo- 
dus, Notropis [17 spp.]); Notropis cornutus, 
Chrosomus erythrogaster, and hybrids 55-57; 
Cyprinodon nevadensis pectoralis 137-139; 
Prionobutis koilomatodon 141; Heterodon- 
tus bonae-spei (= Heterodontus poriusjack- 
soni) (teeth only) 165-167; Psenes (sio, 
pellucidus) 168-169; Bertella idiomorpha 
195-196; Anthias (boulengeri, conspicuus, 
squamipinnis), Mirolabrichthys (evansi, tuka 
tuka, tuka pascalus, dispar) 200-202, 205- 
207; Gambusia (hurtadoi, alvarezi, gaigei, 
amistadensis, senilis, nobilis) 215; Poecilia 
mexicara limantouri 227-228, 234; Poecilia 
mexicana mexicana 232, 234; Raja (erinacea, 
ocellata) 245; Poecilia formosa (in naturally 
occurring triploid individuals) 351; Daector 
quadrizonatus 355-356; Engyophrys senta 
357-358; Diaphus taaningi 363; Oligocottus 
maculosus (larvae) 375; Acrocheilus aluta- 
ceus X Richardsonius balteatus, Rhinichthys 
osculus X Richardsonius balteatus, Rhini- 
chthys osculus X Rhinichthys cataractae 
397-409; Gila orcutti X Hesperoleucus sym- 
metricus 425-426; Lampropeltis (getulus 
Sticticeps, getulus  floridana) 500-503; 
Pristipomoides squamimaxillaris 557-558; 
Triathalassothia (gloverensis, argentinus), 
Amphichthys (cryptocentrus, hildebrandi) 
560-564; Pomacentrus exilis 566; Lampetra 
(minima, tridentata, lethophaga) 570-572; 
Elaphe (buisi, guttata, obsoleta, triaspis, 
subocularis, vulpina) 577; Boiga (ocellata, 
cyanea, dendrophila, multimaculatus, ochra- 
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Notropis cornutus, Chrosomus erythrogaster, 
and hybrids 55-57; Cyprinodon nevadensis 
pectoralis 137-139; Prionobutis koilomatodon 
141; Heterodontus bonae-spei (= Heterodon- 
tus portusjacksoni) (teeth only) 165-167; 
Psenes (sio, pellucidus) 169; Eleotris gobioi- 
des (= Gobiomorphus gobioides) 170; Ber- 
tella idiomorpha 196-197; Anthias (bou- 
lengeri, conspicuus), Mirolabrichthys (evansi, 
tuka tuka, tuka pascalus, dispar) 201-202, 
206-208; Gambusia (hurtadoi, alvarezi, 
gaigei, amistadensis, senilis, nobilis) 211-213, 
215, 217-218; Eleutherodactylus elassodiscus 
222-293; Poecilia mexicana limantouri 227- 
228, 235; Poecilia mexicana mexicana 232, 
235; Raja (erinacea, ocellata) 240-245; Iguana 
iguana 296-304; Poecilia formosa (in nat- 
urally-occurring triploid individuals) 350- 
352; Engyophrys senta 357-358; Acrocheilus 
alutaceus X Richardsonius balteatus, Rhini- 
chthys osculus X Richardsonius balteatus, 
Rhinichthys osculus X Rhinichthys catarac- 
tae 397-409; hybrids among six species of 
Hyla (avivoca, cinerea, gratiosa, chrysoscelis, 
femoralis, squirella) (tadpoles only) 414-415; 
Lampropeltis getulus sticticeps 501; Hyla 
(geographica, calcarata, fasciata) 517-518, 
523, 529; Pristipomoides squamimaxillaris 
557-558; Triathalassothia gloverensis 561; 
Pomacentrus exilis 566-567; Lampetra (min- 
ima, tridentata, lethophaga) 570-572; Eu- 
pomacentrus (partitus, pictus) 591; Mustelus 
californicus (embryos) 597; Vorhisia vulpes 
(otoliths) 696; Ilisha (megaloptera, melas- 
toma) 736, 738; Sceloporus woodi 750; 
Rivulus stellifer 784; Liparis inquilinus 790; 
Melamphaes ebelingi 796-797; Thymallus 
arcticus 821-822. 


cea, quincunciata, trigonata) 582, 584-586; NESTS (see REPRODUCTION) 
Eupomacentrus  (partitus, pictus) 593; NEURONS, Brachydanio rerio (development of 


Phrynosoma (coronatum, cornutum, doug- 
lassi, m’calli, modestum, platyrhinos, solare) 
(teeth only) 701; Gasterosteus (apodus, dorys- 
sus, aculeatus aculeatus, aculeatus micro- 
cephalus, aculeatus williamsoni) 722-723; 
Ilisha (megaloptera, melastoma) 736, 738; 
Tupinambis (teguixin, rufescens) 741-742; 
Sceloporus woodi 750; Rivulus stellifer 784; 
Liparis inquilinus 790; Melamphaes ebelingi 
796-799; Bathyagonus (nigripinnis, penta- 
canthus) 816; Thymallus arcticus 821-822. 
METABOLISM (see PHYSIOLOGY) 
MIMICRY, Boiga trigonatum melanocephala 
and Echis carinatus 801-802. 
MORPHOMETRICS, Micrurus diastema 10-13; 


Mauthner neurons in embryos and larvae) 
673-682. 


ORIENTATION, Crotalus atrox (radiotelemetry) 


26-31; Bufo valliceps (olfactory) 490-496. 


OSTEOLOGY, Latimeria chalumnae (function 


of jaws) 156-158; Bertella idiomorpha, 
Dolopichthys pullatus (nyomandibular, oper- 
cular, and lower jaw bones) 194; Raja 
(erinacea, ocellata) (cartilaginous features) 
245-246; Acrocheilus alutaceus, Richard- 
sonius balteatus, and hybrids (cranial bones) 
399-400; Richardsonius balteatus, Rhini- 
chthys osculus, and hybrids (cranial bones) 
399-400, 405, 408; Boiga ocellata (cranium) 
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584-586; Gasterosteidae (partial osteology of 
five genera) 721-734; related to phylogeny 
of cypriniform fishes 761-775. 

OTOLITHS, Vorhisia vulpes (upper Cretaceous) 
692-698. 

OVOVIPARITY, Dinematichthys ilucoeteoides 
32-40. 

OXYGEN CONSUMPTION (see PHYSIOLOGY) 


PARASITISM (including PARASITES), Ableph- 
arus boutonii africanus 345-346; Lampetra 
minima (on Salmo trutta and Salvelinus 
fontinalis) 569. 

PHOTOPERIOD, Lepomis cyanellus (effects on 
seasonal regression) 369-371; Anolis caro- 
linensis (influence 6n ovarian cycle) 465- 
471. 

PHYSIOLOGY, Fundulus (chrysotus, grandis) 
(daily rhythms of plasma chloride) 90-92; 
Scaphiopus hammondii, Bufo  cognatus, 
Rana (catesbeiana, pipiens) (oxygen con- 
sumption under different conditions) 106- 
113; Dactylagnus mundus (oxygen consump- 
tion) 118; Lepisosteus oculatus (effect of 
dissolved oxygen on locomotor reactions) 
119-123; Esox lucius, Perca  flavescens, 
Lepomis macrochirus (behavioral response 
to low oxygen concentrations) 124-132; 
Natrix erythrogaster transversa (serum pro- 
teins and nutritional state) 176-177; Iguana 
iguana (embryonic growth) 296-304; Scelopo- 
rus occidentalis (induction of physiological 
color change) 341-342; Ctenosaura pectinata 
(digestive efficiency) 431-434; Scaphiopus 
(couchii, hammondii) (energy metabolism) 
435-444; Cnemidophorus tigris (energetics 
and lipid cycles) 446-451; Scaphiopus 
(couchii, hammondii) (gas exchange beneath 
ground) 452-459; Dormitator latifrons (posi- 
tive buoyancy and air breathing) 461-464; 
Anolis carolinensis (influence of temperature 
and photoperiod on ovarian cycle) 465-471; 
Elaphe (obsoleta, vulpina), Coluber con- 
strictor (immune response) 504-514; Coleonyx 
variegatus (temperature tolerance) 615-617; 
Amia calva (effect of temperature and light 
on rate of air breathing) 653-657; Crotaphy- 
tus wislizenii (hormonal induction of color 
change in females) 658-667; Sceloporus oc- 
cidentalis (epithelial cell height as measure 
of thyroid activity) 668-671; Masticophis 
flagellum —_(electrocardiograph) — 802-805; 
Cryptobranchus alleganiensis (thermal ac- 
climation and tolerance) 805-807; Fundulus 
(chrysotus, confluentus) (differential re- 
sponses to drought) 808-809. 


PIGMENTATION (including COLOR), Micru- 
rus diastema (color pattern) 3, 7-13; Para- 
lichthys californicus, Hypsopsetta guttulata 
(anomalies, ambicoloration) 22-25; Dinemati- 
chthys ilucoeteoides (color) 32; Chrosomus 
erythrogaster X Notropis cornutus (pattern 
and color) 56; Cyprinodon rubrofluviatilis 
(color pattern) 68-69; Bullisichthys carib- 
baeus (color and color pattern) 149-151; 
Gambusia amistadensis (color) 215; Poecilia 
mexicana limantouri (pigmentation) 230; 
Gambusia (heterochir, affinis, georgei, gei- 
seri, regani, gaigei, marshi) (variation in anal 
spot in females) 250-263; Sceloporus occi- 
dentalis (induction of physiological color 
change by epinephrine) 341-342; Oligocottus 
maculosus (pigmentation in embryos) 373- 
377; Acrocheilus alutaceus X Richardsonius 
balteatus, Rhinichthys osculus X Richard- 
sonius balteatus, Rhinichthys osculus 
Rhinichthys cataractae 395-410; Hyla (tad- 
poles of 13 F, hybrid combinations involving 
six species) 411-416; Lampropeltis getulus 
sticticeps 500; Hyla (geographica, calcarata, 
fasciata) 517, 521-526, 529; Pristipomoides 
squamimaxillaris (color) 558; Triathalas- 
sothia gloverensis (color) 561-562; Pomacen- 
trus exilis (color) 566-567; Lampetra minima 
573; Boiga (ocellata, cyanea, dendrophila, 
multimaculata, ochracea, quincunciata, trig- 
onata) 583-585; Eupomacentrus (partitus, 
pictus) 590-593; Mustelus californicus (al- 
binism) 595-597; Crotaphytus wislizenii 
(hormonal induction of color change) 658- 
661; Cyprinodon elegans X Cyprinodon 
variegatus 684-692; Ilisha (megaloptera, 
melastoma) 737-738; Tupinambis (teguixin, 
rufescens) 741, 743; Sceloporus woodi (color 
variation) 754; Rivulus stellifer (color) 784- 
785; Liparis inquilinus 789-790; Melamphaes 
ebelingi 798. 

PLASMA CHLORIDE, Fundulus (chrysotus, 
grandis) (variation in concentrations) 90-92. 

POLYPLOIDY, Poecilia formosa (triploidy in a 
form of Poecilia very similar to P. formosa) 
810-813. 

PREDATION, Anolis carolinensis (simulated) 
623-624. 


RADIOTELEMETRY, Crotalus atrox 26-31. 

RELATIONSHIPS (see TAXONOMY) 

REPRODUCTION, family Brotulidae (viviparity 
and oviparity) 32-33, 35, 38; Chrosomus 
erythrogaster, Notropis cornutus (breeding 
behavior) 58-59; Cyprinodon rubrofluviatilis 
(behavior) 70-75; Sauromalus obesus 93-102; 
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Lampetra aepyptera (nest construction) 135; 
Megalops atlanticus (spawning time) 140- 
141; Python molurus (eggs, time of laying, 
and clutch size) 171; Gambusia amistadensis 
220; Gambusia (affinis, georgei, geiseri, 
regani, gaigei, marshi, heterochir) (courtship) 
250-263; Sceloporus jarrovi (reproductive ef- 
fort and winter activity) 272-276; Scelopo- 
rus graciosus (reproductive cycle) 286-287; 
Anolis carolinensis (effect of tempera- 
ture and photoperiod on ovarian cycle) 465- 
471; Carphophis vermis (reproductive cycle) 
472-476; Cyprinodon diabolis (reproductive 
cycle) 610-613; Iguana iguana (post-nesting 
movements) 620-622. 

REPRODUCTIVE CYCLES (see REPRODUC- 
TION) 

RESPIRATION (also see PHYSIOLOGY), family 
Dactyloscopidae (genera Dactylagnus, Gillel- 
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dontus bonae-spei (= Heterodontus portus- 
jacksoni) 165-167; Eleotris gobioides (= 
Gobiomorphus gobioides) 169-170; Anthias 
(nominal species of) 203; Anthias formosus 
(= Anthias boulengeri new name) 206; 
Poecilia mexicana (limantouri, mexicana) 
(nomenclature) 227, 232; Caranx armatus 
(= Carangoides cilarius) 352-354; Engyophrys 
ciliaris (= Engyophrys senta) 357-358; Hyla 
calcarata 522; Hyla geographica 526; Pungi- 
tius haynesi (= Gasterosteus aculeatus) 588- 
590; Merriamella doryssa (= Gasterosteus 
doryssus) 723;  Gasterosteus williamsoni 
leptosomus (= Gasterosteus doryssus) 723; 
Tupinambis (teguixin, rufescens) 741, 743; 
Liparis inquilinus 788; Melamphaes ebelingi 
795; Asterotheca (= Bathyagonus) 815-817; 
Parrella spilopteryx (= Parrella lucretiae) 
818. 


lus, Dactyloscopus, Myxodagnus) (function SYSTEMATICS (see TAXONOMY) 


of respiratory pump) 115-119; Latimeria 
chalumnae (kinetics of) 813-814. 


SCALES (including SQUAMATION), Scom- 
beroides lysan, Oligoplites (refulgens, saurus 
inornatus) (feeding on) 151-154; Brachydanio 
rerio (squamation chronology) 823-824. 

SEX RATIOS, Chrosomus erythrogaster X No- 
tropis cornutus 57; Sceloporus graciosus 284, 
289; Gila orcutti X Hesperoleucus sym- 
metricus 420; Cyprinodon elegans X Cy- 
prinodon variegatus 682. 

SEXUAL DIMORPHISM, Micrurus diastema 3; 
Anthias conspicuus 204; Gambusia amista- 
densis 211-216; Eleutherodactylus elassodis- 
cus 223; Poecilia mexicana (mexicana, liman- 
touri) 229, 233; Gambusia (seven species) 
250-263; Lampetra minima 573; Cyprinodon 
(elegans, variegatus, hybrids) 690; 
Rivulus stellifer 786. 

SHARK ATTACKS, Carcharhinus menisorrah 
(agonistic display preceding attack) 77-78. 

SOUND PRODUCTION (including CALLS), 
Scaphiopus (bombifrons, hammondii) (iso- 
lating mechanisms, spectrograms, effect of 
temperature) 60-67; Gnathonemus petersi 
134-135; Dendrobates pumilio (vocalizations 
in territorial behavior) 277-283; Hyla (cal- 
carata, fasciata, geographica (calls and audio- 
spectrograms) 519-521; Rana pipiens pipiens 
oscillographs of release calls) 624-627. 

SPERM, Eumeces egregius (vaginal storage) 346- 
347; Carphophis vermis (spermatogenic 
cycle) 472-477. 

SURVIVORSHIP, Sceloporus graciosus 284-296. 

SYNONYMIES, Micrurus diastema 2; Hetero- 


TAXONOMY (including RELATIONSHIPS), 


Micrurus diastema (including relationships) 
1-16; Paralichthys californicus, Hypsopsetta 
guttulata (abnormal coloration) 22-25; forty- 
two North American cyprinid fish species 
(pharyngeal tooth variation) 45-52; Chro- 
somus erythrogaster xX Notropis cornutus 
54-59; Opsopoeodus emiliae (karyotype) 161- 
163; Etheostoma  (blennioides, nigrum, 
camurum, caeruleum, flabellare) (karyotypes) 
163-165; Heterodontus bonae-spei (= Hetero- 
dontus portusjacksoni) (clarification of status 
based on examination of jaws of holotype) 
165-167; Psenes (pellucidus, sio) (including 
relationships) 167-169; Gobiomorphus gobi- 
oides (clarification of status based on 
examination of types of Eleotris gobioides) 
169-170; Bertella idiomorpha, Dolopichthys 
(including relationships) 193-199; Anthias 
spp. (particularly boulengeri and conspicuus), 
Mirolabrichthys (dispar, evansi, tuka tuka, 
tuka pascalus) 200-210; Gambusia (amista- 
densis and six other species) (includes rela- 
tionships) 210-221; Eleutherodactylus elas- 
sodiscus (includes relationships) 222-225; 
Poecilia mexicana (northeastern Mexico) 
(includes relationships) 225-236; Raja (eri- 
nacea, ocellata) 238-249; Prionotus (14 spe- 
cies), Bellator (four species) (swimbladder 
and associated structures) 315-321; Caranx 
armatus (= Carangoides ciliarius) 352-354; 
Daector quadrizonatus (recognition as valid 
species) 355-357; Engyophrys senta (status 
of nominal species Engyophrys ciliaris) 357- 
358; Aphredoderus sayanus (yolk circulation 
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patterns as a taxonomic tool) 377-379; 
Acrocheilus alutaceus X Richardsonius bal- 
teatus, Rhinichthys osculus X Richardsonius 
balteatus, Rhinichthys osculus X Rhinichthys 
cataractae 395-410; Hyla (hybrid tadpoles 
involving six species: cinerea, avivoca, 
squirella, femoralis, gratiosa, chrysoscelis) 
411-416; Ambloplites rupestris (artificial 
hybridization with five other centrarchid 
species) 428-430; Lampropeltis getulus (sticti- 
ceps, floridana) (including relationships) 
500-503; Hyla (geographica, calcarata, fas- 
ciata) (including relationships) 515-532; 
Pristipomoides squamimaxillaris 557-559; 
Triathalassothia gloverensis (including rela- 
tionships) 560-565; Romacentrus exilis (in- 
cluding relationships) 565-568; Lampetra 
minima (including relationships) 568-574; 
Elaphe buisi (including relationships and 
phylogeny of other fossil Elaphe species) 
574-580; Boiga (ocellata, cynodon) (in- 
cluding relationships) 580-586; Umbra sp. 
(including relationships; Pleistocene fossil) 
587-588; Pungitius haynesi (= Gasterosteus 
aculeatus) (including relationships; Pliocene 
fossil) 588-590; Eupomacentrus (partitus, 
pictus) (comparison between the two species) 
590-593; Cyprinodon elegans X Cyprinodon 
variegatus (morphological comparison and 
ecological factors related to hybridization) 
682-692; Vorhisia vulpes (redescription of 
otoliths; upper Cretaceous fossils) 692-698; 
Gerrhonotus sp., ?Sceloporus, Phrynosoma 
?douglassi, ?Leiocephalus (including relation- 
ships; Pliocene) 698-704; Spathorhynchus 
fossorium (including relationships within 
family Rhineuridae; middle Eocene) 704— 
721; Gasterosteus (apodus, doryssus, aculea- 
tus aculeatus, a. williamsoni, a microcepha- 
lus) (including relationships; Pliocene and 
Recent) 721-735; Ilisha (megaloptera, mela- 
stoma) (including relationships) 735-739; 
Tupinambis (teguixin, rufescens) (including 
relationships) 740-746; Sceloporus woodi (in 
part; including relationships to Sceloporus 
undulatus) 746-761; Cypriniform fishes (phy- 
logeny and relationships based primarily on 
feeding structures) 761-776; Plagopterin cyp- 
rinid fishes (Meda fulgida, Lepidomeda [vit- 
tata, altivelis, albivallis, mollispinis| Pla- 
gopterus argentissimus) (chromosomes) 776- 
782; Rivulus stellifer (including relation- 
ships) 783-787; Liparis (inquilinus, liparis, 
atlanticus) (including relationships) 787-794; 
Melamphaes ebelingi (including  relation- 
ships) 794-800; Poecilia (formosa, mexicana) 


(cytogenetic studies of naturally occurring 
triploids) 810-813; Asterotheca (= Bathyago- 
nus) (nigripinnis, pentacantha) (including 
relationships) 815-817; Parrella (lucretiae, 
macropteryx, fusca, maxillaris, ginsburgi) 
817-819; Thymallus arcticus 819-822. 


TECHNIQUES, lizards (means of obtaining 


blood from eye) 338-339; amphibians (sub- 
cutaneous acrylic polymer injections for 
marking) 340-341; Sceloporus occidentalis 
(induction of color change by epinephrine) 
341-342; aquatic embryos (apparatus for de- 
velopment in controlled environments) 809- 
810. 


TEETH, North American Cyprinidae (42 spe- 


cies; pharyngeal teeth) 45-52; Chrosomus 
erythrogaster, Notropis cornutus, and hy- 
brids (pharyngeal teeth) 56; Heterodontus 
bonae-spei (= Heterodontus portusjacksoni) 
(form and number) 165-167; Bartella idio- 
morpha, Dolopichthys pullatus 195; Gam- 
busia amistadensis 216; Raja (erinacea, ocel- 
lata) 243; Hyla (hybrid tadpoles involving 
six species) 414; Gerrhonotus sp., ?Scelopo- 
rus, Phrynosoma ?douglassi, ?Leiocephalus 
(Miocene fossils) 698-704. 


TEMPERATURE, Cyprinodon rubrofluviatilis 


(spawns between 13-34° C) 68-76; Scaphio- 
pus hammondii (effect on metabolism) 103- 
115; Python molurus (effect on growth and 
development) 171-173; Sceloporus jarrovi 
(effect of basking on embryonic develop- 
ment) 272-277; Cyprinodon milleri (thermal 
environment) 366-369; Lepomis cyanellus 
(effects of temperature and photoperiod on 
seasonal regression) 369-373; Coleonyx varie- 
gatus (preference) 615-617; Notophthalmus 
viridescens (effect on growth) 641-647; Amia 
calva (effect on rate of air breathing) 653- 
657; Cryptobranchus alleganiensis bishopi 
(thermal acclimation and tolerance) 805-807. 


TERRITORIALITY (including HOME 


RANGE), Sauromalus obesus (home range) 
93-102; Megaprotodon strigangulus, Chaeto- 
don (trifasciatus, triangulum, unimaculatus), 
Hypsypops rubicunda, Pomacentrus flavi- 
cauda, Abudefduf zonatus, Amphiprion spp. 
(duration of residence on “home” reefs) 
145-149; Anolis aeneus (home range in fe- 
males) 265; Dendrobates pumilio 277-284; 
Galaxias bongbong (home range) 363-366. 


TRAINING, Podocnemis unifilis (techniques) 


181-183; Sphenodon punctatus (t-maze) 617- 
620. 


TYPE LOCALITIES (not including new species), 


Micrurus diastema (and junior synonyms) 2; 
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Eleotris gobioides (= Gobiomorphus gobi- 
oides) 169; Anthias formosus (= Anthias bou- 
lengeri new name) 206; Poecilia mexicana 
(mexicana, limantouri) 227, 232; Daector 
quadrizonatus 355; Engyophrys (ciliaris, 
senta) 357-358; Cyprinodon milleri 366; 
Lampropeltis getulus sticticeps 498, 500; 
Hyla (calcarata, geographica, fasciata, and 
synonyms) 522-523, 526; Merriamella doryssa 
(= Gasterosteus doryssus), Gasterosteus wil- 
liamsoni leptosomus (= Gasterosteus dorys- 
sus) (both from Truckee Formation [early 
Pliocene] of Nevada) 723; Ilisha (megalop- 
tera, melastoma) 736; Tupinambis (teguixin, 
rufescens) 741, 743; Gobius lucretiae (= Par- 
rella lucretiae) 818. 
TYPES (not including holotypes of new species) 
holotypes, Heterodontus bonae-spei (= Hetero- 
dontus portusjacksoni) 165; Poecilia mexi- 
cana limantouri 227; Thalassophryne (= 
Daector) quadrizonatus 355; Engyophrys 
senta 357; Engyophrys ciliaris (= Engyophrys 
senta) 357; Lampropeltis getulus sticticeps 
500; Hyla leptoscelis (= Hyla calcarata) 522; 
Hyla fasciata 523; Hyla geographica (lost) 
526; Hyla geographica var. semilineata (lost) 
526; Hylella punctatissima (= Hyla geo- 
graphica) 526; Centrotelma  cryptomelan 
(= Hyla geographica) 526; Cophomantis 
punctillata (= Hyla_ geographica) 526; 
Pomacentrus pictus 591; Merriamella doryssa 
(= Gasterosteus doryssus) 724; Gasterosteus 
williamsoni leptosomus (=  Gasterosteus 
doryssus) 724; Clupea melastoma (= Ilisha 
melastoma) 738; Gobius (= Parrella) lu- 
cretiae 818; Parrella spilopteryx (= Par- 
rella lucretiae) 818; Parrella maxillaris 818. 
lectotypes, Elaps diastema (= Micrurus di- 
astema) 2; Eleotris gobioides (= Gobiomor- 
phus gobioides) 169-170; Poecilia mexicana 
mexicana 232; Hyla appendiculata (= Hyla 
geographica) 526; Lacerta teguixin (= 
Tupinambis teguixin) 741. 


neotype, Platygaster (= Ilisha) megalopterus 
737. 

paratypes, Bertella idiomorpha 194-195; 
Anthias conspicuus 200; Gambusia amista- 
densis 211; Eleutherodactylus elassodiscus 
222; Poecilia mexicana limantouri 227; 
Pristipomoides squamimaxillaris 557; Tri- 
athalassothia gloverensis 560; Pomacentrus 
exilis 565; Lampetra minima 569; Boiga 
ocellata 581; Rivulus stellifer 784; Liparis 
inquilinus 788-789; Melamphaes ebelingi 
795-796. 

syntypes, Eleotris gobioides (= Gobiomorphus 
gobioides) 169-170; Poecilia mexicana mexi- 
cana 232; Citula ciliaria (= Carangoides 
ciliarius) 354; Hyla appendiculata (= Hyla 
geographica) 526; Lacerta teguixin (= Tu- 
pinambis teguixin) 742; Tejus rufescens (= 
Tupinambis rufescens) 743. 


VARIATION (morphological), Micrurus  di- 
astema 1-16; North American Cyprinidae 
(pharyngeal tooth variation in 42 species) 
45-52; Eleutherodactylus elassodiscus 222- 
223; Gambusia (seven species) (anal spot 
expression in females) 250-263; Hyla (cal- 
carata, fasciata, geographica) 523, 525-526, 
529; Boiga ocellata 584; Thymallus arcticus 
821; Eupomacentrus partitus (pigment) 592. 

VENTILATION RATES, Esox lucius, Perca 
flavescens, Lepomis macrochirus (response to 
low oxygen concentrations) 124-132. 


WINTERKILL, Esox lucius, Perca flavescens, 
Lepomis macrochirus 124-132. 


ZOOGEOGRAPHY, Poecilia mexicana (in north- 
eastern Mexico) 234-236; Orthodon micro- 
lepidotus 358-360; Chirostoma (18° species 
and six subspecies, all in Mexico) 533-554; 


Sceloporus woodi 755-758. 
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